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1.0 Introduction

Benefit-cost analysis (BCA) is one of the tools used to determine if a project is appropriate
for receipt of Highway Safety Improvement (HSIP) funding support. An approved project
should have a safety focus and result in an improvement which will likely reduce the
number of fatal and/or severe injury crashes. To facilitate the process, the Illinois
Department of Transportation developed a BCA tool to aid in quick and accurate evaluation
of highway improvement proposals.

This manual provides step-by-step instructions for using the BCA tool developed by IDOT.
It also provides several example scenarios to assist the user in understanding use of the tool
in project development. The final section of this document provides guidelines for
appropriate benefit-cost values.

2.0 Step-by-Step Instructions

Start B/C tool

g.mn'.\-}
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The image above shows the opening page of the B/ C tool.
STEP 1: Start by pressing the Start B/C Tool button.



Benefit/Cost Tool

) Hinois Department of Transportation

Input Data ]0utput Data \

Step 1 Step 2 Step 3
: Project :
Project Type R Project Input
Step 4 Step 5 Optional
Countermeasure User-Defined
Crash Data :
Selection Countermeasure

! Haadang '
 for llinois! Exit B/C Tool

The main menu will open after selecting start. The main menu has two tabs located at the
top of the screen. One is for entering Input Data and the other for obtaining Output Data.

STEP 2: Select the Input Data tab if necessary. This is the default and should have been open
when starting the tool.

The input tab shows a series of steps. It is recommended that you follow the sequence of
input steps as shown in the pop-up window; however you can come back to buttons to
revise the data as needed.

STEP 3: Select the button labeled Project Type



[ Project Type Selection [—?."hr [ Project Type Selection L&r
Road System Road System
(v State " Local {« State " Local
— Project Type — Project Type
(¥ Intersection (" Segment (" Intersection {+ Segment
] ]
| — Intersections Peer Groups I — Segments Peer Groups
" PG1 - Rural Minor Leg Stop Contral " PG1 - Rural Two-Lane Highway
{* P2 - Rural All-Way Stop Control Intersection {* {PG2 - Rural Multilane Undivided Highway |
" PG3 - Rural Signalized Intersection (" PG3 - Rural Multilane Divided Highway
(™ PG4 - Rural Undetermined Intersection " PG4 -Rural Freeway, 4 Lanes
™ PG5 - Urban Minor Leg Stop Control Intersection " PGS - Rural Freeway 6+ Lanes
" PGS - Urban All-Way Stop Control Intersection " PGS - Urban Two-Lane Highway
(" PG7 - Urban Signalized Intersection {” PG7 - Urban One-Way Arterial
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" PGY - Urban Multilane Divided Highway
I I " PG10 - Urban Freeway 4 Lanes
" PG11 - Urban Freeway & Lanes
" PG12 - Urban Freeway 8+ Lanes
Return to Main Return to Main
h h

The Project Type Selection window will appear.

STEP 4: Select project type by clicking on the circle next to State or Local. The State Road
System is intended for all IDOT maintained facilities while the Local Road System can be
used for city/town collector and arterial facilities. Note - in the current version of the tool,
local cannot be selected. For both road systems, the Intersection or Segment will be
activated after the Road System selection. After selecting the appropriate project type, the
eight IDOT intersection or twelve IDOT segment Peer Groups will be activated. Make the
selection by clicking on the circle next to the appropriate category. When complete click on
the Return to Main button to return to the main input window.
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STEP 5: On the main menu, select the button labeled Project Information.

Project Information

Project : I

District: | County: | City: |
Key Route: I Marked Route: I MilePost: ]
Location I

Preparedby i | Date (omjddfyyry) : |

Return to Main

The Project Information window will open as shown above.




STEP 6: Complete the information in the boxes shown. For segments enter either key route
or marked route and the beginning milepost station. Key Route refers to the Illinois
Roadway Information System (IRIS) terminology and it is a universal identifier for any
segment. Marked Route refers to the Division of Traffic Safety route inventory. The key
route information is not necessary for intersections, but all information provided will assist
in tracking projects. For the Location field enter a description like “Maple Road and Oak
Street” for an intersection or “Maple Road between Oak Street and Walnut Street” for a
segment. When all fields have been completed, click on Return to Main.
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The main menu will re-open.

STEP 7: Select the button labeled Project Input.
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Crash Data : From I 2004 tol 2008

Current AADT : Major approach : I 12000
Minor approach : I 1000]

Specfy a value between 1 to 5%

Traffic Growth: 1.25 j

Discount rate: I 3.00 j

Return to Main

e

If intersection project type was selected, the project input window shown above will appear.

i R
Segment Input ﬁ

Crash Data : From I 2004 tc.l 2008 I

Current AADT : I 13DUD|
Length (Miles) : I L2

Spedfy a value between 1 to 5%

Traffic Growth: 1.25 j

Discount rate: I 3.00 j

Return to Main

e

If segment project type was selected, the above project input window will appear.



STEP 8: Input the information requested in the fields of either the Intersection Input or
Segment Input window. For Crash Data, enter the period for which crash data is available
(for example, 2004 to 2008). Enter the Current AADT (Average Annual Daily Traffic), length
of project if applicable, and the annual traffic growth. The annual traffic growth should be a
number between 1 and 5. If no selection is made, the default value of 1.25 will be shown. If
the user enters a value less than one, it is assumed that the traffic growth is declining. The
discount rate cannot be modified from the default value of 3.00. When complete with all
fields click on Return to Main.
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The main menu will re-open.

STEP 9: Select the button labeled Crash Data.



Crash Data &J

Crash Data Availability

What type of crash data do you have available? :

(" iCrash Severity Distribution by Crash type !

" Aggregate Crash Severity Distribution

Crash Data - Condition Related

Enter Crash Data Return to Main

b

The above window will open.

STEP 10: If crash type and crash severity data are available, select Crash Severity
Distribution by Crash Type by clicking on the circle next to the text. If crash type data are
not available, select the Aggregate Crash Severity Distribution category by clicking on the
circle next to the text. In most cases crash type data will be available. This is the preferred
condition since countermeasures are applied to reduce particular crash types.

If Crash Severity Distribution by Crash Type is selected, follow STEPs 11A to 13A. If
Aggregate Crash Severity Distribution is selected, skip to STEP 11B and follow to STEP
12B.
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Crash Data Availability

What type of crash data do you have available? :

{* iCrash Severity Distribution by Crash type !

" Aggregate Crash Severity Distribution

Crash Data - Condition Related

Do you have night time crashes and will analyze a night [ Yesg I
time countermeasure? :

Do you have wet pavement crashes and will analyze a [ Yes
wet pavement countermeasure? :

Enter Crash Data

b i

When Crash Severity Distribution by Crash Type is selected Crash Data - Condition
Related will highlight as shown in the above window.

STEP 11A: If there are night time crashes in your data set, click on the Yes box following the
question, Do you have night time crashes and will analyze a night time countermeasure?
If there are wet pavement crashes in your data set, click on the Yes box following the
question, Do you have wet pavement crashes and will analyze a wet pavement
countermeasure? If there are night time and/or wet pavement crashes present in the study
area; however, a night time or wet pavement countermeasure (such as deslicking) is not
proposed, the data input for these crash types is optional.

See page 21 to learn more about obtaining crash information from the crash reports.



After selecting “Enter Crash Data,” up to three input boxes will appear, depending if wet
pavement and night time crash types were selected. In the top input box, Intersection Crash
Severity Distribution by Crash Type for Analysis Period- All Crashes, enter all crashes
during the analysis period, regardless if they occurred at night, or during wet pavement
conditions. Under the All Crashes input box, a separate input box for night time and wet
pavement crashes will be shown if either of these options were selected under the crash data
window. Fill in only the applicable crashes (specific to night time or wet pavement
conditions) under these two input boxes.
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At the bottom of the worksheet, a grayed out matrix shows the difference between all
crashes and the wet pavement/night time crashes. If a value is less than zero in this matrix,
a warning box will pop up, and will not allow the user to continue until the input error has
been corrected.
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Microsoft Excel I&

The Wet Pavement/MNight Time Crashes Exceeds Total Crashes Entered, Verify
Crash Data,

oK

L

STEP 13A: Enter the crash data for the analysis period by crash type and severity. Individual

crashes should only be entered once based on the first event of the crash. When complete,

select the Return to Main button and continue with STEP 14. Be sure to “enter” the last data

entered by using the Enter key or clicking another cell before attempting to click the Return
to Main button.

11



Crash Data I&

Crash Data Availability

What type of crash data do you have available? :

{" Crash Severity Distribution by Crash type

{* {Agoregate Crash Severity Distribution |

Crash Data - Condition Related

Enter Crash Data

b

STEP 11B: If crash type by severity is not available, click on the circle next to Aggregate
Crash Severity Distribution in the Crash Data screen. Then click on Enter Crash Data to
enter aggregate crashes by severity. It is important to notice that the user will not be able to
input night time or wet pavement crashes with an aggregate crash severity distribution.
Furthermore, the number of selectable countermeasures will be reduced. If Aggregate
Crash Severity Distribution is selected, the Crash Data - Condition Related frame will not
become available as is shown in the figure above.

12
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15
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After selecting Enter Crash Data the input box shown above will appear. The box shown is

for intersections, but a similar table will appear for segments.

STEP 12B: Enter the number of crashes by severity that have occurred during the analysis
period. When complete, select the Return to Main button. Be sure to “enter” the last data
entered by using the Enter key or clicking another cell before attempting to click the Return

to Main button.
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: Countermeasure User-Defined
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The main menu will re-open.

STEP 14: Select the button labeled Countermeasure Selection.

INTERSECTION BENEFIT COST ANALYSIS

it

j BENEFIT CALCULATIONS COUNTERMEASURE COST CALCULATIONS
B
3 : COUNTERMEASURE CRF ~ - Crash Tepe affected by this improvement Unit Cost | _Quantity Ul:jls Total l:osF$B Service Life
T [P35
_g__] = T |0 [ o
ﬁ = [ [} 0| []
:2 =] [ [ 30 0
:; ] = [ ] ) [
L]

| ""NOTE: IF THE NUMBER OF LEGS AFFECTED VARIES BY COUNTERMEASURES SELECTED, THEN CALCULATE THE BENERT-COST RATIO FOR EACH COUNTERMEASURE SEPARATELY {Use
13 | Separate spreadsheets for each applied).
13 |* CRF = Crash Reduction F actor

20 | " EUALC = Estimated Uniform Annual Cost
21 | Fietun to Main
55l
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If intersection project type was selected, the countermeasure table shown above will appear.
If segment project type was selected, a similar countermeasure table will appear.

STEP 15: Review the list of countermeasures shown in the drop down boxes. Appendix A
provides additional information regarding the countermeasures included in the tool and
their applicability. A list of all countermeasures is also provided in Table A4. Select
countermeasures that affect the predominant crash types in the data set for the intersection
or segment to be analyzed. Many countermeasures are only applicable to certain IDOT Peer
Groups. It is also recommended that you review additional resources such as the latest
edition of the Highway Safety Manual (AASHTO) and the FHWA Crash Modification
Factors Clearinghouse (http.//www.cmfclearinghouse.org/) for additional countermeasures and
current crash modification factors (CMF). Appendix A provides additional information
regarding countermeasure selection.

A CMF is a multiplicative factor used to compute the expected number crashes after
implementing a given countermeasure at a specific site. For example, centerline rumble
strips have a CMF of 0.79 for head on and sideswipe opposite direction crashes. If 10 head
on and sideswipe opposite direction crashes were recorded, 7.9 crashes would be expected if
the centerline rumble strips were implemented.

14



SEGMENTS BENEFIT COST ANALYSIS
BENEFIT CALCULATIONS COUNTERMEASURE COST CALCULATIONS

COUNTERMEASURE CMF* Crash Type affected by this improvement Unit Cost | Quantity Units Total Cost | Service Life
|z‘ 1.8.51.1 Rumble Strips (Centerling) - 0.79 HO, S0D Wiles 50 g

[ - Al

| - All

| - All

50
$0
30
* CMF= Crash Modification Factor et 1
** EUAC = Estimated Uniform Annual Cost eturn to Main

STEP 16: Select the appropriate countermeasures using the pull-down menu under the
countermeasure tab. The tool allows for selection and analysis of up to four
countermeasures for one project. After selecting the countermeasure, the CMF, crash type
affected, service life and countermeasure units will automatically populate. Note that if only
aggregate crash data are provided, the tool will only calculate a benefit for countermeasures
that affect All Crash Types.

STEP 17: Enter the Unit Cost and Quantity for each countermeasure. For example, enter
$10,000 and 1 if you are adding signing of this cost at one intersection. When complete,
select Return to Main. Be sure to “enter” the last data entered by using the Enter key or
clicking another cell before attempting to click the Return to Main button.

15
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If you wish to add a countermeasure or use a countermeasure that is not listed, click on the
Optional User-Defined Countermeasure button as shown in the above image.

1 COUNTERMEASURES LIST: CRASH REDUCTION FACTORS, COS
COUNTERMEASURES Cost Unit__ Pervice Lifd CRF__|Crash Type Affected by Countermeasures AE A7 7
& |Non-Intersection {Segment) Locations
T_| Aumbe Strins fAhouRL Tliles 3 30 [FOONT
8 | GeneralPovement Marking Miles 1 30 All
| 3 | Sk Sk el Uit Ginkt 20 50: |PKYFE 50z
Lier defived
Etrer dedined &7
Eirer ceAed i
2 |
28 | Mate: If you have different CRF s For one countermeasure (See Example: cell F8), itis strongly suggested to input the CRF s under the proper orash type manually.
23
EN
1
35| Place newCRFs
=
EX
i Legend
| 36 | FeturntaMain A7 Al Crashes e
|37 | A7 [Bngle
E1 AAF | Bnimal
3 77 [Fiwed Object

After selecting “User-Defined Countermeasure” the input box shown above will appear.

The box shown is for segments, but a similar table will appear for intersections.

STEP 18: Enter the user-defined countermeasure description in the first box under
countermeasures, shown in yellow. This box currently contains the text “User defined 01”.
Enter the unit of measurement, service life, CMF, and crash type affected to the right of the

16




countermeasure description. Refer to the various CMF resources discussed above to obtain
CMF values. Crash Type Affected should be entered by using the abbreviations shown in
the table below, separated by commas without spaces. Examples are shown in the window
above the input data.

Legend
A Bl Crazhes
AT Angle
A Lonirmal

SOF Fixed Object
MR Head On
Lr Left Turn
Citgen Ll | Other Moncollizion
Sttt | Other Object
CHE Cerkurned
= Fedestrian
SR Pedalcyclist
SR Farked Wehicle
gE Fear End
a7 Right Turn
SF Sideswipe Same Direction
T Sideswipe Opposite Direction
r Turning
il Train
AT Might Time crash
= Wet P avement

STEP 19: After completing the user defined countermeasure information, select the “Place
New CMFs” button. This will populate the CMFs to the appropriate crash types in the
columns to the right of the input data. A total of four user defined countermeasures can be
added.

When complete select Return to Main.

17



Benefit/Cost Tool

. Calculate BIC

Summary Table

Export Data

Clean All Sheets

! Haarng '
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§ Input Data Output Data ]

Exit B/C Tool

When all input data has been completed, select the Output Data tab on the main menu and
the screen shown above will appear.

STEP 20: Click on the Calculate B/C button to obtain the benefit-cost ratio.

-

Microsoft Excel

S

Benefit 5 20500052
Cost 1 52137
Benefit/Cost: 9583

Annual Mumber of Fatalities

Potentially Prevented:

0.02

0K

The image above will appear with the benefit /cost ratio and the annual number of fatalities

potentially prevented for the given countermeasures.
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If you would like to test different countermeasure scenarios, you can go back to the Input
Data tab, modify the input and re-run calculation of the B/C. This can be run as many times
as desired to obtain the most favorable B/ C ratio.

If you would like to erase and re-enter the crash data, select Clean All Sheets. The prompt
will ask Are you sure? before deleting the information.

Select Summary Table to see a summary of the analysis or to verify inputs. The summary
table will also provide the user with a list of warning message that occurred during the
countermeasure selection process, as shown in the upper right corner of the summary sheet.
These warning messages may include:

¢ Countermeasure does not fully match HSM Setting/Facility Type Criteria
¢ Countermeasure AADT is not within HSM limits
¢ The combined effect of multiple countermeasures is limited to 0.60 or the smallest CMF.

IDOT may require a review of these warning messages prior to acceptance of an HSIP
application.

PROJECT DESCRIPTION - PROJECT DATA INPUT (SEGMENTS)
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BENEFIT! COST Faoivior I IANNUML NUMBER OF FATALITIES PDTENT”\LLI 0.00 I

* CMF - CrarhMadificstionFastar
** EUAC- Ertim ate-d Unifarm Annual Cark

—

The above window will appear when “Summary Table” is selected.

If you would like to save the run, select Export Data. This will allow you to save the file
with a new name. The file can be opened at a later date and modified if necessary.
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3.0 Special Cases - Partial Application of Countermeasures

One may wish to consider applying a safety-based countermeasure to part but not all of a
segment or intersection. For example, left turn lanes may be contemplated for one roadway
but not the crossing facility at an intersection. Should this be the case, the analyst must take
care to properly estimate expected benefits and calculate an appropriate B/ C ratio.

Proper use of the tool for such cases requires the analyst perform the benefit calculation
taking into account the specific countermeasure application. This means calculating benefits
separately for each approach or segment, applying only those countermeasures that apply
to that approach, and applying them only to the crashes associated with that approach or
segment. The following procedure is suggested:

STEP ONE: Determine which countermeasures apply to each intersection approach or
segment

STEP TWO: Identify or designate which crashes are associated with each segment (best
practices would be to refer to a crash diagram), inputting only those crashes into the
worksheet that apply to that segment

STEP THREE: Perform the procedure as outline in this manual, calculating total benefits and
costs for each unique segment and approach. Take care to label the input as “approach A’ or
‘segment B’, etc.

STEP FOUR: Sum all benefits and all costs from each approach calculation, and calculate a
single overall project B/C.

This procedure can apply where multiple countermeasures are being studied. For example,
one countermeasure may apply to the entire segment but the second to only part or parts of
the study area. Use the tool to compute benefits for each unique segment, identifying the
proper countermeasures for each one.

Care should be taken in designating crashes to not “double count” or apply any one crash or
crash type to multiple segments. Similarly, costs by segment should be carefully assigned to
avoid double counting.

Note that the tool output will provide a B/ C ratio for each approach. This should not be used
(i.e., it is not correct to ‘average’ the segment B/ C ratios); rather the costs and benefits
provided in the output should be summed together and used to compute one overall B/C
ratio.

20



4.0 Reading a Crash Report for Benefit-Cost Input Tool

Key input factors for the countermeasure tool are crash type, crash severity, weather
condition and time of day. This example indicates the area of a crash report where this
information can be obtained.

Crash type - This is coded as an Event in the lower left hand corner of the report. The event
coded Unit 1 and Event 1 is usually the cause of the crash. In this example the crash type is
“1”. Using template 1, indicates a non-collision, run off the roadway event. The event in row
3 shows a “2”. Again using template 1, this indicates that after running off of the road the
vehicle is overturned.

Crash severity - Injury type is coded in the middle of the crash report to the right of the
description of Unit 1. In this example the injury was “K” or fatal. “A” is an incapacitating
injury, “B” is a noncapacitating injury, “C” is reported, but not evident, and “0” is no
indication of injury. If there are multiple vehicles involved in the crash use the most severe
injury type to describe the crash severity.

Weather condition - To determine if the pavement was wet during this crash refer to the
column on the right of the report. The sixth entry from the top is labeled “RSUR” and
reflects the roadway surface condition. In this example a “1” refers to dry pavement.

Night time crashes - To determine if this crash occurred at night, refer to the top line sixth
box from the left labeled “LGHT”. This refers to the lighting condition. For this example “4”
indicates “darkness”. Therefore, night time crashes should be selected.

21
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NONCOLLESION:
Ran alf tha roadway
Creerturn
Fira/gaglosion
mmersion
Jackknitn
Cargo shifttioss
Separatian
Downhit runaway
Cthar roacallision
Linncin

COLLISION WITH:

HCT FIXED OBJECTS:
Malor vebicia in irafc

'2 Poduestrian

'3 Padalcyclist

Railway train

Denr

Other animal

Faling load

Parknec wehicls

Thrownfalling objact

20 Other objoact

Unkriown

FIXED OBJECTS

21 Crash cushion

Guardead face

Guardrai end

Cancrete med. barriee

Britge suppon

Brtgo onc

Bnigge rad

Bricga undarside

Traffic signal

) Light support

LAy pole

Delinaatcr post

Radroad signal'gates

4 Other pole or gast

Culvert

irb

37 Dachjembankment

Snowtank

Fance

Wil

Tree or shrut

Building/struciura

Oehnr fixsd objact

Unkrown
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ILLINOIS TRAFFIC CRASH REPORT

L

|  WEATHER CONDN. (WEAT)
1 Clear
2 Ran
3 Snow
4 Fon/smoxahaze
| 5 Sleet hal
6 Sovere cross wind
7 Other
| 9 t,'\mc:r.:;_nj ) -
TRAFFIC CONTROL
DEVICE (TRFD)

5
&
|

@wﬁmh&m—

NJ controls
Stop sign/fiashor
Tratfic signal

el

Balice/Nagman

AR grossng gate
Othiar HA crossing
Schoo zone

No passing

Qthar rag, sign
Othar warming sign
Lana use marking
Qthar

Unknown

R =S @ SETTITEE

ii8

nzmcz CONON. {TRFC)

| No cantrols

Not unclioning
Functioning smproperly
Functioning proper'y
Worn reflect. material
Missing

Darkress, Bghted oad

Linknown

EVENT LOCATION (LOC)
1 On pavemeant (me*h\a.
2 Off pavenant - left

3 Off pavenent - rifght

; Intersection

9 Unknown

Sslect a oo

SINGLE VEHICLE
CRASH

de for a Single

Vehicle Crash based on the

crash code that
caused the fiegt damage!injury,

usirates what

nol wnal caused tho most
seyere damans njury

F’Br!estrlar

i

2 F'adalcv-: 51
3 Train
4 Animal

& Dverturmed

6 Fixed object

7 Jthﬁ object

& Other noncollision
Example: & malar wehecle skids

<H
pacausa

untit tha qu

L

- v in

NGl ar
The COLL coc

uke b B - Fixed object
dArAga OoTLTel
siruck

arcrail was

TYPE OF FIRST CRASH (

A4

LA AA

MULTI VEHICLE

CRASH

Tha imendes Srection of tavel of aach maotor
venicle pror ta the onset of the crash should
determing the selection of the Mult Vehicla Crash
coca, 0ot the drection of wavel or pesiion'ang'a
¢f the vehicle a2 the point ol comtact. 1 the fiest
damageinjury occurs when two vehicles
shrika, vul-l must select a code 9-15.

i i e e S e 3

9 Parked motor vehicle

10 Turning

Int lnmnt e valtiche benng)

11 Rear end

WU i WP -

TEMPLATE 1

PED/PEDAL
LOCATION (PPL)

In roacway

In erosswalk

Mot in available crosswalk
Crosswalk not available
Driveway acoss

Mot in roadway
UrknowniNA

20
&

51

52

aght ahead 8
Passinglovertaking ]
Turning left i0
Turning rght n
Turning on red 12
U-turn 13
Startng in tratfic 14

PED/PEDAL ACTION (PPA)

Turning lett
] Tumn?
Ender from crive/afay

No action
Crassing - wilh signa
Crosging - against sgnal

right

— 7

VEHICLE TYPE (VEHT)

-

BABLN =D OW D i Oh -

Pagsengar

Pickup

Van/mini-van

Bus up to 15 pass

Bus over 15 pass.

Truck - single un?t
Tractor w Semi-tralar
Tractor wio somi-trasder
Farm aculpmant
Motorcycle (over 150cc)
Motor ériven cycle
Snowmobile

All-terrain vehicle (ATV)
Othar vohicle with lraller
Spor ulility vehicle (SUV)
Other
Unknown,NA

- - l — e e
[ ENTERING ; LEAVING | CROSSING VEHICLE USE (VEHU)
_— 53 Schoo! bus {withir 50 %) -
12 Sidaswipe +3 Sideswipa 54 Parkad vehicla 5 Not = use
. . . " &6 & at y Perzann
same direction | opposite direction 75 Nok at nbarseciion 3 Driver education
WALKING | RIDING 4 Aminsance
: f 56 Wih Itfc & Polce
57 Aganst Iratfic 7 n,,;,-} ol bus
8 Toffrom disablad wenicia 8 CTA
T B ) 9 Mass tarst
14 Head on 5 Angle 10 Crﬁ-.ef transit
nG Inr '-r_'mn bus 11 Military
e o cn vahcle 12 Agnculture
—_— oy 1 Tow truck
e . in roadway 14 Canstruclion/maintenance
Example: Unil 1 s NBand Unit 2Is SBon a B3 Warking in roadway 15 House lrale' "
e . - b4 1€ Camper 8V - towed mult-uril
furlEna diidad roadeay Uit 1 skids on ica £4  Ceher action 17 Camper 3V - Single unit
vs contaal, o the grass median. ro 29 Mo 16 Taxitor hira i '
i o B bbb 20 Commarzial » multsunit
anters the roadway imn ancoming 1rafse, anc 21 Commarcial - single une
- 22 State ownad |
colides with Usit 2 Tha COLL CRASH DATA 86 Diner |
N S LA G  Lakaawn™A |
| % V-t e s wa SAVES LIVES! N
| pogurmed urlil the two L ollioac NUH!EROF
= ey b . ., OCCUPANTS (NO. OCCS) |
YEHI MANEUVER PR (MA DI REGTIOH TRAVEL
oL sk g PRIOR (DIRF)
Slewistop - left tum 15 Skigding/ contral nss ) 22 Parked in tralfc @ne | — L - |
Slowistop - nghl burn 16 Entering trafiic ‘ane from parking 23 Bacxing | & N ) |
Sow'stop  oad/uniad 17 Leaving traflic lane 1o park 24 Deiverless ! \
Slow/stop in latic 18 Me-gng 25 Other 7w £y
Driving 'wrong wey 19 Diverging 26 Nagotiatirg a cunag \ ow = |
Changng lanes 20 Entor rom drive alley 9 Unknowni™NA o &
Avoiding vehic'ssiobjecls 2! Parked v
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SR 10008 2M (REFRINT 10006)

ILLINOIS TRAFFIC CRASH REPORT

TEMPLATE 2

A A TRAFFICWAY DESCRIPTION (TRFW)
TWO-WAY OTHER
1 Not divided § One way or ramp
2 Dwided, ro medanbarier 6 Alley or drlveway
DR VISION E DEFECTS 3 Dwided wimedan bamier 7 Pasking ot
(VIS) (VEHD) & Canter turn lana g Otrar
Unknown
3 No conkasting cioting 1 Not obscured 3 gar
2 Conmas M& 2 Windshield waterice) || 3 sice NUMBER OF LANES
v 3 Trees, pla 4 Engmq. Count through lanes, both directions.
4 Oiher light source used 2 Busich 5 Su ‘ i o
: Emo-’:' g E‘:lﬁm If &t intersection, uso U [2era)
st -~
SAFETY EQUIPMENT USED S - 8 Lights intersect ALIGNMENT (ALGN)
(BAFT) & Parkes verucles 9 Sorais Related: Was itis 1 Straight and level 4 Gurve, iavol
9 Moving vehecles 10 Windows iy 2 Straight on grade 5 Curva on grade
) g:fn: prosont 10 Blinded - hoadlights 15 RSN S j:*“t‘-:‘;;:: " 3 Swaight on hiicrest 8 Curve on Rillcrest
ty best ue g ! ated ?
3 S i e mgd” || 13 Ty i dow e >
4 Hedmet used 13 Crrar T 18 Folaistam 1o acwally occur 21 o8
> Hemet not used : e i 2 Wt § Sand. mua, din
99 Uninown 18 Other an inlersection to bo A L
6 Cnid restraint used 9 Unknown " 3 Snow o siugh 6 Other .—).
7 Chid restraint used improperly == considered 9 Unknown
B Child rostaint not used intersechon related. Ee,
9 Usage Unknown DRIVER ACTION (DRVA) | | private Property: Thisis | | For example; #5 ROAD DEFECTS (RDEF)
é ;iune ; ) net the asea 1o indicate that vebhuches are lined T e detects 8 Shouldors
AIR BAG DEPLOYED (AIR) s u"“;“g: ik thera was privale propory up atatrafiic signal (| 2 Gansruetion 2one 7 Aut holes
3 Not agplicable 4 Tea fast for conamions damage. Check Yes only if | and a rear end 31 Maintenance zona B Worn sutace
A > iy 5 mproper tum the crash began on. ended || collision oocurs &t 4 Uty work zone 9 Detrris on roadway
1"_‘ oy & Wrong waylside on and all damage occurred | | the back of the fne, 5 Work zone - unk 10 Other
5 Deployed, frant ¢ Followad koo closely | on privase pro 75 faed & 89 Unknown
& Deployed, side 3 Ienprpar anah change P party nlnmec'r::‘ l:;
mpropar Bac 3 i P'__"—?'m
7 Deployed ather finee, ar belt, etc | 10 MerOper mu;"ﬁ il the crash began on a i tion relaled CRIVER BA LI dr.
8 Deployed, combination 11 Improper parking el syt A | torsec RESULT It drug
9 Depioyrnent unknown 12 Licanse rostnctions . ki — Enter BAC resufiorone  |1esl was
i3 Ssopped school bus prvate proparty crash. ¢tk ol the iolowing
A "WEH"D In]ury 14 Emergency vehicle on call No. given
B Nonincapacitating injury 15 Evading police vehicke L_— 95 Test relused out in thel
C Reported, not evident 16 Other [ EJECTION OR EXTRICATION (EJCT] | ¥ oot ot obored :
0 Na indication of injury co— = Uilai 1 Nore 3 Pactially cjected 9 Unknawn reouks unkngwn arrative
2 Tolaly ejected 4 Trappediearicated
UNIT DATE OF BIRTH PASSENGERS & WITNESSES EMS RUN NUMBER
NO. maidenyr + Full Mame Adcress, Telapnone TAKEN TO [hospital) or AGENCY NAME
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5.0 Examples

5.1 Case Study 1: Benefit Cost Analysis for a Segment.
The rural 2-lane state highway segment along IL 0 between Maple Street and Oak Street was
identified as a hazardous location. It is located in District 10, Wooded County, in the Village
of Forest. From 2003 to 2008 there were 2 fatal crashes, 2 A-injury crashes, and 1 B-injury

crashes. There were also C-injury crashes and property damage only crashes at this location,
but the exact number is not needed for this analysis. There are 2 night time crashes, 1 A-

injury and 1 B-injury. The majority of the crashes were fixed object and overturn.

Countermeasures were reviewed and benefit-cost calculations were conducted to select the
recommended solution. This example reflects the step-by-step procedure for calculating the
benefit-cost ratio for adding rumble strips to the existing shoulder.

Step-by-Step Procedure

STEP 1: Start by pressing the Start B/C Tool

button.

STEP 2: Select the Input Data tab.
STEP 3: Select the button labeled Project Type.

¥
l-_n:mﬁ.\-‘,

[ for 1 llinois I

Start B/C tool

Benefit/Cost Tool

Step 1 Step 2 Step 3
................. = = .
Project Type hratan Project Input
Step 4 Step 5 Optional
Countermeasure User-Defined
Crash Data :
Selection Countermeasure

—Pun
snading '
[for linois il

Exit B/C Tool




Project Type Selection

STEP 4: Select roadway system by clicking on the circle
next to State. Select Segment under Project Type. Select
PG1-Rural Two-Lane Highway under Segments Peer
Groups.

Road System
+ State " Local
— Project Type
" Intersection % Segment

When complete click on the Return to Main button to

— Segments Peer Groups

{* PG1 - Rural Two-Lane Highway

" PG2 - Rural Multilane Undivided Highwany
" PG3 - Rural Multilane Divided Highway
" PG4 -Rural Freeway, 4 Lanes

" PG5 - Rural Freeway 6+ Lanes

" PG6 - Urban Two-Lane Highway

" PG7 - Urban One-Way Arterial

" PG8 - Urban Multilane Undivided Highway
" PG9 - Urban Multilane Divided Highway
" PG10 - Urban Freeway 4 Lanes

" PG11 - Urban Freeway & Lanes

" PG12 - Urban Freeway 8+ Lanes

return to the main input window.

Return to Main

Benefit/Cost Tool

@ llinois Department of Transportation

Input Data | Output Data |

[ STEP 5: On the main menu, select the button
labeled Project Information.

Step 1 Step 2 Step 3
. ] Project
Project Type i Project Input
Step 4 Step 5 Optional
Countermeasure User-Defined
Crash Data
Selection Countermeasure

Exit BfC Tool

Project Information

Project :

District:

Key Route:

Location :

Prepared by :

& srepe: Complete the

| ILO Segment Improvement
10 County:
083 81000 000000 Marked Route:

information in the

Viooded ity: Forest boxes as shown.
Lo . When all fields have

| Rural 21ane State Highway segment between Maple Street and Oak Street

[ 1

been completed, click
on Return to Main.

Date (mm/ddfyyyy) : | 01/20/2011

| Return to Main
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STEP 7: Select the button labeled Project Input.

STEP 8: Input the information requested in the
fields of the Segment Input window. When
complete with all fields click on Return to Main.

STEP 9: Select the button labeled Crash Data.

Benefit/Cost Tool

Input Data |Output Data |

Step 1 Step 2 Step 3
Project Type \nfi;:éztign Project Input
Step 4 Step 5 Optienal
Crash Data Countermeasure User-Defined
Selection Countermeasure
Exit BfC Tool
Segment Input fg|
Crash Data : From | 2003 to | 2008
Current AADT : 9500
Length (Miles) : 2.3
Specify a value between 1 to 5%
Traffic Growth: 125 i‘
Discount rate: 3.00 :‘
Return to Main
Benefit/Cost Tool X

Input Data ] Output Data |
Step 1 Step 2 Step 3
Project Type Infz:ﬂi(t:\tnn Project Input
Step 4 Step 5 Optional
CrashDaT.a o Countermeasure User-Defined
Selection Countermeasure

Exit B/C Tool
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Crash Data

Crash Data Availability

What type of crash data do you have available? :

% Crash Severity Distribution by Crash type

" Aggregate Crash Severity Distribution

Crash Data - Condition Related

Do you have night time crashes and will analyze a night

time countermeasure? :

Do you have wet pavement crashes and will analyze a

wet pavement countermeasure? @

Enter Crash Data

I es

[~ Yes

STEP 11: Enter crash data for the analysis period by crash type and severity as shown

STEP 10: Select Crash Severity Distribution by
Crash Type by clicking on the circle next to the

text. When complete, select the Enter Crash Data
button.

complete, select the Return to Main button.

. When

A E [= [u] E F G H 1 il 3 L 1 ] [u] e 5]
1 SEGMENT CRASH SEVERITY DISTRIBUTION BY CRASH TYPE FOR ANALYSIS PERIOD - ALL CRASHES
Z
c 5
. 2 - = @ £ &
= £ [=] = = 2 o El E S = wi = £ g £ 5
L A - T - IR I - - -2 - -
[y I =1 =] [ K & o
[a] i =
= H
[ =
3 wn
4 AT AN fae) AT L7 | CbenlT| SitbenT | LT ftl SO SR AE a7 S50 S0 T el
5 | Fatal Crashes 1 1
E | Adnjury Crashes 2 1 2
7 B-Injury Crashes 5 1 1 1 1 1
& | C-njury Crashes 1
9 | PDOCrashes
Benefit/Cost Tool @ STEP 12: Select the button labeled

Step 1 Step 2 Step 3
Project Type PREE Project Input
! s Information ! p
Step 4 Step 5 Optional
: Countermeasure User-Defined
Crash Data : Z
Selection Countermeasure

m llinois Department of Transportation

Input Data }0utput Data]

Exit B/C Tool

Countermeasure Selection.
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STEP 13: Select 2.1.8.1 Install Rumble Strips (Shoulder) from the countermeasures
dropdown menu.

A B = 1] E F G H 1 J K L [ [ [x] i
L1 I |
2 SEGMENTS BENEFIT COST ANALYSIS
3 BENEFIT CALCULATIONS COUNTERMEASURE COST CALCULATIONS
4
5
E COUNTERMEASURE CMF" Crash Type affected by this improvement Unit Cost | Quantity Units Total Cost | Service Life
ki l 218811 Install Rumble Strips [Shoulder] - 07s  |FOONT $8.000 4B Miles 41400 #
El
EHl| =] Al 30
10
il - all 30
12
EH| - Al 0
1
15

17 | * CMF= Crazh Maodification Factor .
Fieturn to Main
12 | * EUALC = Estimated Uniform Annual Cost

STEP 14: Enter the Unit Cost and Quantity for the selected countermeasure. When
complete, select Return to Main.

When all input data has been completed, select the Output Data tab on the main menu and
the screen below will appear.

Benefit/Cost Tool ]

STEP 15: Click on the Calculate B/C button to obtain the

benefit-cost ratio. @ linois D : of ¥ :
§ Input Data Output Data |

Calculate B/C Summary Table

Export Data Clean All Sheets

Exit BfC Tool

The image to the right will appear with the benefit-cost ratio for this Microsoft Excel E|

project. Click the OK button to return to the main menu.
Benefit : % 389615.833

Cost : £ 5898
BenefitfCost : 66.06

Annual Mumber of Fatalities
Potentially Prevented: 0.04

Ok




STEP 16: Select Summary Table to see a summary of the

analysis or to verify the inputs.

§ Input Data Output Data ]

Calculate B/C ummary Table

Export Data Clean All Sheets

Exit B/C Tool

) ) = o 3 G s u [ m 3 L H [ F) F [ R B T u
1 PROJECT DESCRIPTION - PROJECT DATA INPUT [SEGMENTS'
2
®
4 m Brermetin | I [
s ” M | T Worers | T
. % 1 ) Lorpy ™ |
T CFuralz-L
i | ) Lilar
o [owtdes | s I ] | T
0 | P YT T YT | | Y
i
+_[FoovBroun |Poet Grasp 1~ FuralTuo-Lane High |
) | 1
7
"
1
1w SEGMENTS CRASH SEVERITY DISTRIBUTION BY CRASH TYPE FOR ANALYSIS PERIOD
T
: . H : f i 3 3 i 3 1 § 3 . : :
3 H 4 H B H H Z H H i E H H ¢ H :
3 H 3 £ H H 3 K H H 3 @ H H 2 S :
H 3
3 H
i 3
" i
E) o T3 T v e I P Tl o 3 =70 Ty S =3 == o 7 = HeT e
21 1 T
2 z T S
F) B T ] ] ] T
7] ]
25 [PO0Grarher
3
Fi)
& SEGMENTS BEMNEFIT COST ANALYSIS
z BENEFIT CALCULATIONS COUNTERMEASURE COST CALCULATIONS
)
31
3
n CONTEAMIASLRT e Gk Tt ettt e o et e thitr TotalCart | Serweoddfe | Fraventumts]| 10"
34 2RI lnnlall Emmble Sl Lsbmstire] x| 0.7% PO, 00T 1,000 4 Hilar 1400 ] PRI $5,59%
i
wl B ]
57|
B -l air
BN
a =] A
a1
a
« FETAL FENEFTT |F7Z2 7] TOTAL LT £5 o
7]
a5 BENEFIT! COST [ es10 I ANNUALNUMBEHDFFATALITIESFUTENTIALLVI 0.04
1
47 _|* CMF - Crash Modifization Factar
45 |-Euac

50 .
i Foturntatain

The above window will appear when Summary Table is selected.

If you would like to save the run, select Export Data. This will allow you to save the file
with a new name. The file can be opened at later data and modified if necessary.
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5.2 Case Study 2: Benefit Cost Analysis for a Signalized Intersection.

The signalized intersection of Maple Street and Oak Street was identified as a hazardous
location. It is located in District 0, Wooded County, in the Village of Forest. From 2003 to
2008 there were 2 fatal crashes, 38 A-injury crashes, and 63 B-injury crashes. There were also
C-injury and property damage only crashes at this location. A majority of the crashes were
angle and turning with turning representing the most severe crash type.

A road safety assessment was conducted and it was determined that there is a high left turn
volume from a shared thru lane. The traffic signal heads were also difficult to see from a
distance.

Countermeasures were reviewed and benefit-cost calculations were conducted to select the
recommended solution. This example reflects the step-by-step procedure for calculating the
benefit-cost ration for adding two countermeasures; an increase in the signal lens size to 12
inches for the intersection and a left turn phase for two legs of the intersection.

In this example, the first b/c calculation will be for treatment of two legs of the intersection
with the increase in signal lens size. The second calculation will be for treatment of the other
two legs of the intersection with an increase in signal lens size and the addition of left turn
phases.

Step-by-Step Procedure

STEP 1: Start by pressing the Start B/C Tool button.

STEP 2: Select the Input Data tab.

STEP 3: Select the button labeled Project Type. Caelt Lozt Lool

Step 1 Step 2 Step 3
................. = e .
Project Type i Project Input
Step 4 Step 5 Optional
Crash Daka Countermn_easure User-Defined
Selection Countermeasure

.
= w
AT
ot lilinoisJild Exit B/C Tool
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Project Type Selection ) STEP 4: Select roadway system by clicking on the circle next to

Rasc Systen State. Select Intersection under Project Type. Select PG7-
© stte  Local Urban Signalized Intersection under Intersection Peer
— Project Type Groups.
& Intersection " Segment

When complete click on the Return to Main button to return
- Inersectons peer roups —————————— | to the main input window.

" PG1 - Rural Minor Leg Stop Control

" PG2 - Rural Al-Way Stop Contral Intersection

" PG3 - Rural Signalized Intersection

" PG4 - Rural Undetermined Intersection

™ PG5 - Urban Minor Leg Stop Control Intersection
" PG6 - Urban All-Way Stop Control Intersection
(¥ PG7 - Urban Signalized Intersection

" PGS - Urban Undetermined Intersection

Return to Main

Benefit/Cost Tool @] STEP 5: On the main menu, select the button
labeled Project Information.
@ llinois Department of Transportation
Input Data | Qutput Data |
Step 1 Step 2 Step 3
Project Type Infz:glztc\zn Project Input
Step 4 Step 5 Optienal
cmipes || ||| | e
Exit BfC Tool
Project Information [z|
Project : | Intersection Improvement - Maple Street and Oak Street

District: 0 County: Wooded City: Forest STEP 6: Complete the

KeyRauts: | MerkedRoutes | 5176 MilePost; EER information in the boxes

| Urban state Signalized Intersection of Maple 5t & Ozk 5t as ShOWI’L When all fIEIdS
have been completed, click
on Return to Main.

Location :

Prepared by : | » Date (mm/dd/yyyy) : | 0172072011

Return to Main
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STEP 7: Select the button labeled Project Input.

Benefit/Cost Tool

(%)) linois Department of Transportation

Input Data |Output Data |

STEP 8: Input the information requested in the fields
of the Intersection Input window. When complete
with all fields click on Return to Main.

STEP 9: Select the button labeled Crash Data.

Input Data |Output Data |

Step 1 Step 2 Step 3
Project Type Ian;:l?rJl:itun Project Input
Step 4 Step 5 Opticnal
Countermeasure User-Defined
Crash Data -
Selection Countermeasure
=
! Hnadh '
for linoisJld Exit B/C Tool
Intersection Input [z|
Crash Data From | 2003 to | 2008
Current AADT : Major approach : 32000
Minor approach : 2000
Specify a value between 1to 5%
Traffic Growth: 1.25 :‘
Discount rate: 3.00 j
Return ta Main
Benefit/Cost Tool

(3Y)) Hinois Department of Transportation

Step 1 Step 2 Step 3
Project
Project Type R Project Input
Step 4 Step 5 Optional
H Countermeasure User-Defined
i Crash Data
Selection Countermeasure

&3

-
! Hnarng - r
[for lllinois]

Exit B/fC Tool
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Crash Data

Crash Data Availability

What type of crash data do you have available? :

% Crash Severity Distribution by Crash type

" Aggregate Crash Severity Distribution

Crash Data - Condition Related

3

Do you have night time crashes and will analyze a night [~ Yes
time countermeasure? :

Do you have wet pavement crashes and will analyze a ™ Yes
wet pavement countermeasure? :

i Enter Crash Data

STEP 10: Select Crash Severity Distribution by
Crash Type by clicking on the circle next to the
text. When complete, select the Enter Crash Data

button.

STEP 11: Enter crash data for the analysis period by crash type and severity as shown. Crash

data entered should only be for the two legs of the intersection that are going to be treated

with increasing lens size only. When complete, select the Return to Main button.

$len o m ||

A E c u] E F G H | J K L [l ] {u] F o F
INTERSECTION CRASH SEVERITY DISTRIEUTION BY CRASH TYPE FOR ANALYSIS PERIQD - ALL CRASHES
c
= 2
5 S
5 . i | &
F & s -] = W K] [l
s |z | &l s | |8 | & | E| 22| | B | B 2| s
g | £ | 5| % | & E 8| 2 [ - CO S Bl £ | %
S A N I - - A - A - - A R
i = a =] o i 5 & T
=] i H
=2 @
o =
i
AT A Py ST e CithenliT | Grders T S S0 S ir= ST S5 S T 75
Fatal Crashes 1
A-Injury Crashes 3 ) 2 4
E-Injury Crashes ] n 3 1 1 T
C-Injury Crashes
FOO Crashes

STEP 12: Select the button labeled Countermeasure Selection.

Benefit/Cost Tool

Input Data |0utput Data]

Step 1 Step 2 Step 3
Project
Project Type R Eran Project Input
Step 4 Step 5 Optional
Countermeasure | User-Defined
Crash Data i
Selection Countermeasure

Exit B/C Tool
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STEP 13: Select 1.4.6.17.1 Increase to 12 Inch Lens from the countermeasure dropdown

mendu.
A E c [} E F G H | J K L [l ) [}
1
2 INTERSECTION BENEFIT COST ANALYSIS
3 BENEFIT CALCULATIONS COUNTERMEASURE COST CALCULATIONS
4
5
E | COUNTERMEASURE CMF" Crash Type affected by this improvement Unit Cost | Guantity Units Total Cost | Service Life
T 14BITY Increase to 12 Inch Lens [L] 0.37 Al $10,000 2 Unit Gty 20,000 n
El
ERl =] Al 30
10
M| [~] Al 30
12
1 | [+] Al 30
1
15
*“NOTE: IF THE NUMBER OF LEGS AFFECTED VARIES BY COUNTERMEASURES SELECTED, THEN CALCULATE THE BENEFIT-COST RATIO FOR EACH COUNTERMEASURE SEPARATELY (Use
1 separate spreadsh for each applied).

17 | * CMF= Crash Modification Factar

12 | ™ EUAC = Estimated Uniform Annual Cost
19 Fieturn to Main
20

STEP 14: Enter the Unit Cost and Quantity for the selected countermeasures. The unit cost
should be the cost for increasing the lens size on one leg of the intersection. The quantity
represents the number of legs which the countermeasure will be applied. When complete,
select Return to Main.

When all input data has been completed, select the Output Data tab on the main menu and
the screen shown below will appear.

STEP 15: Click on the Calculate B/C button to obtain the [l ae x)
benefit-cost ratio.
@ llinois Department of Transportation
§ Input Data Output Data ]
| Calculste BIC | Summary Table
Export Data Clean All Sheets
Exit BfC Tool

The image to the right will appear with the benefit-cost ratio for

this project. Click the OK button to return to the main menu. Microsoft Excel @
Benefit : $89072.75
Cost 152345

Benefit/Cost : 37.98

Annual Number of Fatalities
Potentially Prevented: 0.01

OK
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STEP 16: Select Summary Table to see a summary of the analysis or to verify the inputs.

B 5 5 B 3 v 5 i i J 3 C i W B v g 0 : T o
1 PROJECT DESCRIPTION - PROJECT DATA INPUT [INTERSECTIONS
2
s
f T 3 o [
s = o | P andod | P Forere o irEnizon
. 1 sire | e Majar Stravt |__zzoun
D m viarsieass | 200
.
4 | rach dote; I f Nearr ] 137
10 | I | YT | i I zoe ] FY
"
12 [Fanr Grmupe | e |
= I |
m
"
s
" INTERSECTION CRASH SE¥ERITY DISTRIBUTION BY CRASH TYPE FOR ANALYSIS PERIOD
I
: . H . ¢ ] % H £ H i N : H H . . H
3 H + : H H H H g i K B i i H H
| H H £ g 3 H H z 2 3 £ H ] Kl 3 H £ i
H H 4 & i 3 ] 2 H I % < & i " & 2 = 4 <
[ = & 2 E E o & K 2 3 £ H
E i
i i
" i
2 e = = = o 5 T | T = = poa T = = = £ 7 = e ra
o1 v
= T T 7 7
= + m ¥ 7 7 7
o
5
x
]
) INTERSECTION BENEFIT COST ANALYSIS
El BENEFIT CALCULATIONS COUNTERMEASURE COST CALCULATIONS
0
£
E
5 IR e ot T ity Mot T I T N W e ey T
[N T T—T— = L P : Tuin Gy | sanon m seoaw | seass
3 |
0 =] ]
=
= -] an
) o
a0 =1 =
P
@
43 TOTAL OENEFST I LELOFT TOFAL £O5T FER
ad
a5 BENEFIT! COST 37.98 ANNUAL NUMBER OF FATALITIES POTENTIALLY 0.01 I

a7 | AT MNENISES OF { EGS AFFECTESD YARIES BY COVNTERMEASURES SELECTER, THEN C0 DA TE THE BENMEFIT-CGST 24 TI0 FOR EACH DOVNTERMEA SURE SEPARATEL Y filce ceparale spreadshests

The above window will appear when Summary Table is selected.
The analysis for treating two legs of the intersection with increasing the lens size is
complete. To treat the other two legs of the intersection with an increase in lens size and the

addition of left turn phases, continue with the following steps.

STEP 17: The Project data has already been input into the menus, and the sheets. Click on
the Clean All Sheets button to delete the input crash data.

Benefit/Cost Tool 3]

§ Input Data Output Data ]

Calculate BIC Summary Table

Export Data :Clean All Sheets

Exit BfC Tool
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STEP 18: Click Yes to confirm.

Are you sure you want to delete crash and countermeasure information?

Yes Mo |

STEP 19: Select the button labeled Crash Data.

Benefit/Cost Tool |

Input Data ] Output Data ]
Step 1 Step 2 Step 3
Project Type |an;:$|!|2§10!'\ Project Input
Step 4 Step 5 Optional
CrashData Countermeasure User-Defined
Selection Countermeasure

Exit B/C Toal

STEP 20: Select Crash Severity Distribution by Crash Type by

Crash Data
clicking on the circle next to the text. When complete, select the
Enter Crash Data button.

Crash Data Availability
What type of crash data do you have available? :
% Crash Severity Distribution by Crash type

" Aggregate Crash Severity Distribution

Crash Data - Condition Related

Do you have night time crashes and will analyze a night I Yes
time countermeasure? :

Do you have wet pavement crashes and will analyze a ™ Yes
wet pavement countermeasure? :

i Enter Crash Data
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STEP 21: Enter the crash data for the analysis period by crash type and severity for the
crashes on the legs of the intersection that will be treated with increasing the lens size and
the addition of the left turn lanes. Crashes should appear on only one of the two B/C
analyses, not both so that there is not double counting of crashes. When complete, select the

Return to Main button.

A E 5 ] E F G H | ) K L I ] o F Q F
1 INTERSECTION CRASH SEVERITY DISTRIBUTION BY CRASH TYPE FOR ANALYSIS PERIOD - ALL CRASHES
z
c
c a
2 B
5 N z £
= e = - c W = = =]
= |z | & | & S| 2| & | £ | £ 8| 2|8 |2:2 z | F 3
g £ = 3 5 5 5 2 ] £ 3 = z 5 g2 £ =
- & = =4 =
H = 2 I 3 = z E I 2 k: 2 ) ¢ & 5 £
[ = [=} o b 2 z
[ =
3 i
4 AT AN S T 47 o T S S SR STE AT oy ot T FiT
5 | Fatal Crashes 1
& | A-Injury Crashes 4 8 4 8
¥ |E-Injury Crashes T 15 1 2 o
& | Cenjury Crashes
9 | PDO Crashes

=

STEP 22: Select the button labeled Countermeasure

Selection.

i
Input Data | Output Data |

Step 1 Step 2 Step 3
Project -
Project Type s Project Input
Step 4 Step 5 Optional
{ Countermeasure | User-Defined
Crash Data g i
Selection Countermeasure

Benefit/Cost Tool X

Exit BfC Tool

STEP 23: Select 1.2.11.17.1 Add Left Turn Lane
(Existing Signalized, Four-Leg Intersection) and 1.4.6.17.1 Increase to 12 Inch Lens from the
countermeasure dropdown menu.

STEP 24: Enter the Unit Cost and Quantity for the selected countermeasures. When
complete, select Return to Main.
When all input data has been completed, select the Output Data tab on the main menu.

oo || @ e =

]
]

13

ol

15

A E C 5] E F G H 1 J K L 1 1 5]
INTERSECTION BENEFIT COST ANALYSIS
BENEFIT CALCULATIONS COUNTERMEASURE COST CALCULATIONS
L COUNTERMEASURE CMF" Crash Type affected by this improvement Unit Cost | Guantity Units Total Cost | Service Life
| 1240174 Add Left Turn Lane (Existing Signalized, Four-Leg Interzection) [L] 0.91 Al $85.000 2 Unit Gty 170,000 15
| 14671 Increase to 12 Inch Lens [F—os[an 10,000 z Urit Gty F20,000 [
[~] Al 30
<] Al 30
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STEP 25: Click on the Calculate B/C button to obtain  [EEidesacs x)

the benefit-cost ratio.
@ lllinois Department of Transportation
§ Input Data Output Data |

Calculate B/C Summary Table

Export Data Clean All Sheets

—Pn.. ?
e nadiing
w Exit B/C Tool

or lllinois

The image to the right will appear with the benefit-cost ratio for . ) :
this project. Click the OK button to return to the main menu. Microsoft Excel E'

Benefit :54397558.76
Cost ' 517162
Benefit/Cost : 25.62

annual Number of Fatalities
Potentially Prevented: 0.02

Ok

Benefit/Cost Tool

] STEP 26: Select Summary Table to see a summary

of the analysis or to verify inputs.
@ lllinois Department of Transportation
§ Input Data Output Data ]

Calculate B/C Surmmary Table

Export Data Clean All Sheets

l-. inading r
[for lilinois B Exit B/C Tool

The window below will appear when Summary Table is selected.

If you would like to save the run, select Export Data. This will allow you to save the file
with a new name. The file can be opened at a later date and modified if necessary.

After completing the two benefit-cost analyses, a combined b/ c ratio can be obtained by
adding the benefits and dividing by the sum of the total costs. The sum of the total costs for
this example is $19,507 and the total benefit is $528,831. The composite B/C is 27.11.
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TIF - Grarh Hadifizotinn Factar

PROJECT DESCRIPTION - PROJECT DATA INPUT [INTERSECTIONS]
Ty A0
o | P Wondsd | P Farirt gy uzoizol
1 | P Maiar Streot |__32000
[Cract doter I 3 Vewrr
I [ T | i I zous 1
[Fove wmne [recrarme - |
]
INTERSECTION CRASH SEYERITY DISTRIBUTION BY CRASH TYPE FOR ANALYSIS PERIOD
3 H i H 3 : H : H B i % £ H K
3 H = 2 3 i 2 H M 2 é 4 3 5 2 £ ]
[ “ H = “ & H ; S
i :
= = = = = T T s = =T == 2 = = o
s
INTERSECTION BENEFIT COST ANALYSIS
BENEFIT CALCULATIONS COUNTERMEASURE COST CALCULATIONS
T o T e 1| Gacee 1L % | s | et e D
A4 WL T, 4, Fame-L e 081 Al $E5,000 H Unit Bnty 170,000 15 170,000 $14.240
AR arla i . =l a7 Al 10,000 2 Unit aty $20,000 10 $2d,382 32,922
5 <
FOTAL BENEFIT | Y FOTAL COFT FI7IEE
BENEFIT! COST I 25.62 ANNUAL NUMBER OF FATALITIES POTENTIALLY 0.02 I

TWRTE I THE NEAIEER OF LEGS AFFECTED YARIES By COUNTERAEASTRES SELECTED, THEN A1 EVATE THE BENEFIT-COST A T FER EALH COUNTERMES SURE SEFARA FEL ¥ fife Separate spresosheets
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5.3 Case Study 3: Benefit Cost Analysis for a Systematic Improvement.

This case study shows an analysis for systematic improvements at a series of locations that
present similar types of risk or recurring number of crashes of certain types. The sites are
located in District 10, and they are they with 14 different counties boundaries. A major crash
pattern and risk at the different sites is associated with lack of warning signals and roadway
markings.

This example reflects the step-by-step procedure for calculating the benefit-cost ratio for
adding two types of warning signs and roadway markings to the existing sites.

Step-by-Step Procedures

STEP 1: Start by pressing the Start B/C Tool
button.

Benefit/Cost Tool

STEP 2: Select the Input Data tab.

STEP 3: Select the button labeled Project Type.

Step 1 Step 2 Step 3
................. = e .
Project Type i Project Input
Step 4 Step 5 Optional
Countermeasure User-Defined
Crash Data :
Selection Countermeasure

L o
sinading
[ for llinois MG Exit B/C Tool
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Project Type Selection

STEP 4: Select roadway system by clicking on the circle next
to State. Select Segment under Project Type. Select PG1-
Rural Two Lane Highway under Segment Peer Groups.

Road System
(+ State ™ Local
— Project Type
" Intersection + Segment

When complete click on the Return to Main button to
return to the main input window.

— Segments Peer Groups

%+ PG1 - Rural Two-Lane Highway

" PG2 - Rural Multilane Undivided Highway
" PG3 - Rural Multilane Divided Highway
" PG4 -Rural Freeway, 4Lanes

" PG5 - Rural Freeway 6+ Lanes

" PG6 - Urban Two-Lane Highway

" PG7 -Urban One-Way Arterial

" PGS - Urban Multilane Undivided Highway
" PGS - Urban Multilane Divided Highway
" PG10 - Urban Freeway 4 Lanes

" PG11 - Urban Freeway 6 Lanes

" PG12 - Urban Freeway 8+ Lanes

Return to Main

Benefit/Cost Tool

1
Input Data | Output Data |

3] STEP 5: On the main menu, select the button
labeled Project Information.

Step 1 Step 2 Step 3
. ] Project
Project Type i Project Input
Step 4 Step 5 Optional
Countermeasure User-Defined
Crash Data
Selection Countermeasure

Exit BfC Tool

Project Information

Project :

X

STEP 6: Complete the

| Signing and Markings-Systematic Improvements information 11’1 the bOXeS

District: 10 County:

City: as shown. When all fields

Key Route: Marked Route: MilePost: haVe been Completed’

Location :

| Multiple Locations, 14 Counties

click on Return to Main.

Prepared by : | R

Date (nmjddjyyyy) : | 01/20/2011

i Return to Main
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STEP 7: Select the button labeled Project Input. Erepct b ®

@ llinois Department of Transportation
Input Data |Output Data |

Step 1 Step 2 Step 3
o R
Project Type i Project Input
Step 4 Step 5 Opticnal
Countermeasure User-Defined
Crash Data -
Selection Countermeasure

Exit BfC Tool

STEP 8: Input the information requested in the
fields of the Segment Input window. When
complete with all fields click on Return to Main.

Segment Input

Crash Data : From | 2003 to | 2008

Current AADT : 3500-12000
Length (Miles) :

Specify a value between 1 to 5%

Traffic Growth: 1.25 il

Discount rate: 3.00 :I

Return to Main

STEP 9: Select the button labeled Crash Data. Benefit/Cost Tool

() inois Department of Transportation

Input Data | Output Data |

Step 1 Step 2 Step 3
Project
Project Type e Project Input
Step 4 Step 5 Optional
Countermeasure User-Defined
Crash Data
Selection Countermeasure

-
! Hnadiag r
[for llinoir Bk Exit B/C Tool
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Crash Data 4] STEP 10: Select Crash Severity Distribution by

Crach Data Avaisbity Crash Type by clicking on the circle next to the
P iR G e e s text. When complete, select the Enter Crash Data
% Crash Severity Distribution by Crash type button

" Aggregate Crash Severity Distribution

Crash Data - Condition Related

Do you have night time crashes and will analyze a night [~ Yes
time countermeasure? :

Do you have wet pavement crashes and will analyze a ™ Yes
wet pavement countermeasure? :

: Enter Crash Data

STEP 11: Enter crash data for the analysis period by crash type and severity as shown. When
complete, select the Return to Main button.

& E G o E F G H | i K L 1 1 [1] P Q R
1 SEGMENT CRASH SEVERITY DISTRIBUTION BY CRASH TYPE FOR ANALYSIS PERIOD - ALL CRASHES

=
= 2
2 g
5 B 2 - c 5 3 c & g
o = £ & s 3 = £ 2 = 3 2 E] z % g <
2 E =} 3 = g =} El i z = i [ £ g £ £
£ o o z = =
= & E # g = £ E z 3 £ & 2l 2| S| F "
i g o o T H 2
2 4
(7] o
3 o
L3 AT A S T i s o i A [ ST SR SR STE T fararicy ST ra 7T
A Fatal Crashes 1 1 2 2 1 1
E | A-Injury Crazhes 15 T 1 1 12 1 a8 1 a
7 | E-lnjury Crazhes 3 1 15 ] 4 3 12 1 20 4 13
& | C-lnjury Crashes
9 FPDO Crashes
n
P—— 5] STEP 12: Select the button labeled Countermeasure
Pe— .
Selection.

|
Input Data |Qutput Data |

Step 1 Step 2 Step 3
Project Type e Project Input
! P Information ! P
Step 4 Step 5 Optienal
iCountermeasure User-Defined
Crash Data H i
Selection Countermeasure

Exit BfC Tool
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STEP 13: Select 2.3.51.1 Install Edge Lines, Centerlines, and Post Mounted Delineators,
2.6.7.51.1 Install Chevron Signs on Horizontal Curves, and 2.6.5.AL.1 Install Advanced
Curve/Speed Warning Sign.

A E [ u] E F G H | i) 4 L il ] o
1
2 SEGMENTS BENEFIT COST ANALYSIS
3 BENEFIT CALCULATIONS COUNTERMEASURE COST CALCULATIONS
:
B COUNTERMEASURE | CMF" Crash Type affected by this improvement Unit Cost | Quantity Units Total Cost | Service Life
7| 2.3.6.311 Install Edgelines, Centerlines and Post Mounted Dalineators [3 055 Al $84,000 1 Miles $84,000 1
g |
8| 267511 Install Chevron Signs on Horizantsl Curves E 034 Al $24,000 1 Unit Ginty FE4000 [}
i}
1| 265411 Install Advanced Curve Speedfiarning Sign [ T $34,000 1 Unit Gty $34,000 5
12
13| - al 0
14 |
15
16
17 | CMF= Crash Modification Factor .
18 | ™ ELAC = Estimated Uriform Annual Cost Feturn to Main
13
20
21 STEP-1 Enier the et of poiendal countermeasures selected fom the drop down menus
2z |STEP-2 Enter "Unit Cost” for the countermeasure selecied
23 STEP-3 Update the "(Quantity” for each countermeasure seleced for cost calculations
4 (Example: If Shoulder Rumble Strips are selected for a 3mile
25 segment in both directions, then the "Quantity = (3x2) = §")

STEP 14: Enter the Unit Cost and Quantity for the selected countermeasures. When
complete, select Return to Main.

On selection of Return to
Main, the following message
will appear to notify the user
that the combined effect of
multiple countermeasures will
be limited to the minimum of 0.60 or the lowest selected CMF. In this example, Install
Edgelines, Centerlines, and Post Mounted Delineators have a CMF of 0.55; therefore the
combined CMF for all selected countermeasures will equal 0.55. Select OK.

Microsoft Excel

The combined effect of multiple countermeasures is the minimum of 0,60 CMF or the lowest countermeasure CMF,

Benefit/Cost Tool

When all input data has been completed, select the Output
Data tab on the main menu and the screen shown below
will appear.

§ Input Data Output Data }

Calculate B/C Summary Table

STEP 15: Click on the Calculate B/C button to obtain the

beneflt"COSt ratio. Export Data Clean All Sheets

Exit BfC Tool
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Microsoft Excel E

Benefit : & 8440797.57
Cost 1 5123204
Benefit/Cost ; 68.51

Annual Mumber of Fatalities
Potentially Prevented: 0.6

Benefit/Cost Tool

Calculate B/C | Summary Table

Export Data Clean All Sheets

The image to the left will appear with the benefit-cost ratio for
this project. Click the OK button to return to the main menu.

(33%)) inois Department of Transportation

§ Input Data Output Data ]

3] STEP 16: Select Summary Table to see a summary

Exit B/C Tool

of the analysis or to verify the inputs.

1 J 3 L "
PROJECT DESCRIPTION - PROJECT DATA INPUT (SEGMENTS)
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47 [* CMF = Crach Modification Facter
45 [ FUAD = Estimared Ui =

The above window will appear when Summary Table is selected.

If you would like to save the run, select Export Data. This will allow you to save the file

with a new name. The file can be opened at a later date and modified if necessary.
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5.4 Case Study 4: Benefit Cost Analysis for a Segment Median Improvement

A rural four-lane freeway segment along a 10 mile stretch of I-80 was identified as a
hazardous location. It is located in District 10, Wooded County, in the Village of Forest.
From 2004 to 2008 there were 3 fatal crashes, 10 A-injury crashes, and 11 B-injury crashes.
There are 6 wet pavement crashes, 1 Fatal, 3 A-injury and 2 B-injury. The majority of the
crashes was head-on and overturns. 2008 traffic volumes show a segment AADT of 18,000.

A road safety assessment was conducted and it was determined that the road has not been
resurfaced, resulting in poor roadway friction. Furthermore, the median between eastbound
and westbound I-80 has steep side slopes and does not have any barrier treatments. Cross
median crashes frequently resulted in an overturned vehicle.

Countermeasures were reviewed and benefit-cost calculations were conducted to select the
recommended solution. This example reflects the step-by-step procedure for calculating the
benefit-cost ratio by adding three countermeasures. A de-slicking treatment was selected to
address the crashes associated with poor pavement friction. A combination of improving
median side slopes and installing a cable median barrier was selected to address the head on
and overturned crashes.

This example highlights how wet pavement crashes are handled in the BC Tool and also
highlights some of the warning messages a user may encounter while completing an
analysis.

Step-by-Step Procedure

STEP 1: Start by pressing the Start B/C Tool button.

STEP 2: Select the Input Data tab.

Benefit/Cost Tool

STEP 3: Select the button labeled Project Type.
m llinois Department of Transportation
Input Data ‘0utput Data]
Step 1 Step 2 Step 3
Project Type IanE,rlt:r{.:t:iton Project Input
Step 4 Step 5 Opticnal
Crash Dat Countermeasure User-Defined
fEE Selection Countermeasure
!n:u-.‘ﬁnq i
[for Ilinois Bad Exit B/C Tool




Project Type Selection 3] STEP 4: Select roadway system by clicking on the circle next to
Rosd sytem State. Select Segment under Project Type. Select PG4-Rural

o " Local .
o ) Freeway, 4 Lanes under Intersection Peer Groups.
— Project Type . .
A & Segrent When complete click on the Return to Main button to return to

the main input window.

— Segments Peer Groups

" PG1 - Rural Two-Lane Highway

" PG2 - Rural Multilane Undivided Highway
" PG3 - Rural Multlane Divided Highway
¥ PG4 -Rural Freeway, 4 Lanes

" PG5 - Rural Freeway 6+ Lanes

" PGB - Urban Two-Lane Highway

" PG7 - Urban One-Way Arterial

" PGB - Urban Multlane Undivided Highway
" PGS - Urban Multiane Divided Highway
" PG10 - Urban Freeway 4 Lanes

" PG11 -Urban Freeway & Lanes

" PG12 - Urban Freeway 8+ Lanes

Return to Main

STEP 5: On the main menu, select the button
labeled Project Information.

Input Data |0utput Data }
Step 1 Step 2 Step 3
Project Type \nfpo:s#.:ilon Project Input
Step 4 Step 5 Optional
Ciash Data Countermeasure User-Defined
Selection Countermeasure

g s - I Exit BfC Tool

Project Information .
2 Bl stEPp6: Complete the
Project : | Segment Median Improvement - I-80 information in the bOXeS

Distict: 10 County: Viooded City: Forest as shown. When all
Key Route: Marked Route: 10&0 MilePost: fields haVe been

| Rural Four Lane Freeway - Interstate 80 in Wooded County Completed, CliCk on
Return to Main.

Location :

Prepared by : | 1 Date {mm/ddfyyyy) : | 01/20/2011

i Return to Main !
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STEP 7: Select the button labeled Project Input.

STEP 8: Input the information requested in the fields
of the Segment Input window. When complete with
all fields click on Return to Main.

STEP 9: Select the button labeled Crash Data.

Benefit/Cost Tool

@ linois Department of Transportation
Input Data |Output Data |

Step 1 Step 2 Step 3
Project Type \nfz[:é:izn Project Input
Step 4 Step 5 Opticnal
Crash Data Countermeasure User-Defined
Selection Countermeasure
Exit B/C Tool
Segment Input b_(|
Crash Data : From | 2004 to | 2008
Current AADT : 18000
Length (Miles) : 10
Specify a value between 1 to 5%
Traffic Growth: 1.25 i‘
Discount rate: 3.00 :‘
Benefit/Cost Tool X

() Hinois Department of Transportation

Input Data | Output Data |

Step 1 Step 2 Step 3
Project
Project Type e Project Input
Step 4 Step 5 Optional
Countermeasure User-Defined
Crash Data
Selection Countermeasure

Exit BfC Tool
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STEP 11: Enter all crash data in the ALL CRASHES table and then enter wet pavement crash
data in the WET PAVEMENT table. The ALL NON WP/NGT CRASHES table shows the
difference between all crashes and wet pavement crashes. If a transcription error occurs
during this process, a warning message will pop up notifying the user that wet pavement
crashes exceed total crashes. When complete, select the Return to Main button.
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= < 2 2 k! 2 2 z 2 4 2 g s % S | f s
g N R S I
36 (=) g
3T i A S foivd LT |cwbenaAls) Swdend | ST vl S SA HE vl Py Ly T e
38 | Fatal Crashes 1] L1] 1] 1 n 1] 1] 1 1] 1] n 1] 1] n 1] 1] n
33 | A-Injury Crashes 1] 1 1] 2 n 1] 1] 2 1] 1] n 1] 1] 2 1] 1] n
40 | B-Injury Crashes 1] L1] 1] 3 n 1] 1] 4 1] 1] n 1 1] 1 1] 1] n
41 | C-Injury Crashes 1] L1] 1] 1] n 1] 1] n 1] 1] n 1] 1] n 1] 1] n
42 | P00 Crashes 1] 1] 1] 1] n 1] 1] n 1] 1] n 1] 1] n 1] 1] n
4%
a4
45 -
" " . . P Return b Ilain
46 STEF -1 Input crazh data For the analyzis period based on crash zeverity by crash type in the highlighted cellz
47

STEP 12: Select the button labeled Countermeasure

Selection.

oo |
mmdmaﬁm

Input Data |0utput Data]

Step 1 Step 2 Step 3
Project
Project Type R Eran Project Input
Step 4 Step 5 Optional
Crash Data Countermeas & User-Defined
Selection ! Countermeasure

Exit B/C Tool




STEP 13: Select the following countermeasures: 2.2.3.54.1 Install Cable Median Barrier,
2.7.3.54.1 Flatten Sideslopes (Existing = 1V:3H, Future = 1V:6H), and 2.1.7.AL.1 De-Slick.

A B C D E F G H | d K L ] N 5]

1

2 SEGMENTS BENEFIT COST ANALYSIS

3 BENEFIT CALCULATIONS COUNTERMEASURE COST CALCULATIONS

4

[ COUNTERMEASURE CMF* Crash Type affected by this improvement Unit Cost | Quantity Units Total Cost_| Service Life
7 ] 2.2:2.54.1 Install Cable Median Barrier - 0.71 All 5125 000 10 Miles §1,250,000 15
9 [ 273541 Flatten Sidesiopes [~ os1[an $25,000 10 Wies 5250,000 15
10

11 || 24.7.AL1 De-Siick [formery known as skidpracfing] o= [wp 51250,000] 10 Miles 512,500,000 3
12

13 = Al 50

14

15

16

. _ P~

17 |* CMF= Crasr! r.|c|d|ﬂcat.|ur| Factor Return to Main
18 | ** EUAC = Estimated Uniform Annual Cost

19
20
21 |STEP-1 Enier the list of poienial couniermeasures selecied from the: drop down menus
22 |BTEP-2 Enter "Unit Cost" for the countermeasure selected
23 |STEP-3 Update the "Quantity™ for each couniermeasure seledied for cost calculafions
24 (Example: If Shoulder Rumble Strips are selected for a 3-mile
25 segment in both directions, then the "Quantity = (3x2) = 6")
26

STEP 14: Enter the Unit Cost and Quantity for the selected countermeasures. When
complete, select Return to Main.

After selecting Return to Main, the following warning messages appear. These warning
messages will inform the user that the
selected countermeasures do not fully

HSM Compliance Warning

'E Warning - Selected countermeasure does not fully match HSM Setting,Fadility Type Criteria.
L

Please refer to the HSM - 13.5.2. 1 for more information. meet the setting/ faCﬂity type and AADT
Would you like to continue? requirements outlines in the HSM. The
o ] cne | user has the ability to continue with the

selected countermeasure or develop a
user-defined countermeasure based on more current or applicable research. Otherwise,
select OK for both warnings.

HSM Compliance Warning

'E Warning - AADT is not within HSM limits.
-

Please refer to the HSM - 13.5.2.4 for more information.

Would you like to continue?

0K | Cancel |

After selecting 2.7.3.54.1 Flatten sideslopes the following windows appear. Enter the
existing and proposed future sideslopes accordingly. Select OK to move on to the next
window.

Sideslope Variables Sideslope Variables

Input Existing Sideslope (in 1v:xH format, whole Input Future Sideslope (in 1V:xH format, whole

numbers only) numbers only)

Refer to HSM - 13.5.2.1 m Refer to HSM - 13.5.2.1 w

1V:3H [1v:6H
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Caloulated CMF=0.91 | continue.

A final warning message will appear. For this example, the combined effect of multiple
countermeasures only effects wet pavement crashes. Since the wet pavement CMF is equal
to 0.43, the other two selected countermeasures will not modify wet pavement crashes. For
non-wet pavement crashes, the tool will provide a blended CMF of 0.65 (CMF= 0.71*0.91)
for the other two selected countermeasures. Select OK.

The combined effect of multiple countermeasures is the minimum of 0.60 CMF or the lowest countermeasure CMF,

Calculate B/C Summary Table

Export Data Clean All Sheets

When all input data has been completed, select the

Output Data tab on the main menu and the screen
@ lllinois Department of Transportation shown below will appear.
§ Input Data Output Data ]

ot lilinois [l

STEP 15: Click on the Calculate B/C button to
==l | obtain the benefit-cost ratio.

Microsoft Excel

Annualized Cost 1528
Benefit/Cost : 0.83

Annual Mumber of Fatalities
Fotentially Prevented:

[5_< I The image to the left will appear with the benefit-cost ratio

55082

0.25

— for this project. Click the OK button to return to the main
Annualized Benefit @ $2369421.87 | menu.

After the existing and proposed future sideslopes are input, the tool will
return the appropriate CMF based on HSM methodology. Select OK to
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STEP 16: Select Summary Table to see a summary of the
analysis or to verify the inputs. @ linois Department of Transportation

§ Input Data Output Data }

Calculate B/C Summary Table

Export Data Clean All Sheets

Exit B/iC Tool

B E C o E F G H 1 J 3 L " [ o 3 @ E B T u
1 PROJECT DESCRIPTION - PROJECT DATA INPUT [SEGMENTS)
2
3
4 : TS cqment Wadisn Improvement - -5 | T [
5 | I Fitoodsd I Traraat Tare | vreoszon 1 The combined effect of multiple countermeasures is imited to 0,80 or the smallest O
[ e " | Toen | e Aol | _tesoo z The combined effect of multiple counterme asures is limited to 0.60 or the smallest O
T i e Frura) Four Lane Freswray - Interztats 30 in Wooded Count 3 The combined effect of multiple countermeasures is limited to 0,80 or the smallest O
8 I 10 Miles
3 [Eesae B ears | |
10 | I T | A [ zoos | |
[
12 [ Poor Grogp: _ |Foor Group d-FuralProsuar,dLanas ]
13 | ]
[0
15
1
1 SEGMENTS CRASH SEVERITY DISTRIBUTION BY CRASH TYPE FOR ANALYSIS PERIOD
T
H 3
M p P & .
2 . - £ s £ = i S z £ o £ T £ £
S S g 3 3 I H & H B u = H & E
b g H H 3 3 % s = ] 3 3 2 & % & 2 v S H
§ z & = = & s < H £ & ) = *
£ H
b
@
Aid 7 rg i T FEd eV el T T T T = T e 7 T T AT e
2 1
] 3 ] z
I s 1 1
25 [POO Crashes
S
et
2% SEGMENTS BENEFIT COST ANALYSIS
E) BENEFIT CALCULATIONS COUNTERMEASURE COST CALCULATIONS
30
3t
32
33 COUNPERMEASUAL e Girark T offcte s thi impranemest tht Gt vantits ot Fotailurt | Sorwerdite | Frevestuecth | EHC™
T T — =1 oA iz 000 70 Wiles FES0000 T TLE0000 | fi0e105 |
35 |
36| LAAEA Pl Gty =0 o5 [AT 25,000 70 Wiles 250000 3 E0000 | jenseE
ar [
58 |1ana ) T [we T1.250,000 T Wiiez | $12500.000 T TPEEE5TEd | 3212945
33k o
a0 = Al
a1 <
4z
43 TETAL BENEFIT [ rzsss TOTAL LOST FIITIT
s
45 BEMEFIT/ COST | 1.00 [ANNUAL NUMBER OF FATALITIES POTENTIALLY PREVENTED] 030 |
[
4T [* CMF = Crach Modification Factar
45 [ EUAC < Eatimated Uniform Anuusl Coct

50 .
& Return to Main

The above window will appear when Summary Table is selected.

Notice the warning messages in the upper right hand corner. These messages appear
because multiple countermeasures were selected.

If you would like to save the run, select Export Data. This will allow you to save the file
with a new name. The file can be opened at a later date and modified if necessary.

54



Troubleshooting Office 2003

| am getting the error message shown below. How can I fix it?

Microsoft Visual Basic

' "-n,‘ Compile error in hidden module: FrmSegmProjectinput
]

Help |

The first step to fix this error is to open the Visual Basic code. Right click on the BCTOOL tab located
on the bottom left of the window. Select View Code from the pop up menu

B Microsoft Excel - BCTool_FinalVersion_2008_01_24.xs =13
E Ede Edit View Insert Format Tools Data  Window Help Type a question forhelp = o A X

A EE AR VR R F 0 o BT ot me e -l

{ Al -0 B FU|IEEE=GS % o0 €5 %[ EE

: il {!;n, - A v!
= - I . ",

|

|

|

|

|

|

|

|

| limols
I o Cimmprehensivwe

Highway

| Na:ﬂ}“
|

|

|

|

|

|

|

!

1

|

| Insert...
Start B/C tool
3 Delete
33 Rename
Move or Copy...

| 36 Select All Sheets |7

| 22 Tab Color...

| 40 _ |§ vewcode _
4 4 » w]BCToor P 8]

Ready MNUM

[

Since the tool is password protected, it is required to input the password (IDOTsafety) in the box shown
below. Hit OK to continue.

VBAProject Password

Password

Cancel |
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Select Tools — References from the top Microsoft Visual Basic toolbar

8 Microsoft Visual Basic - BCTool_FinalVersion_2008_01_24.xls - [Sheet8 (Code)]
(gl Fle Edit View Insert Format Debug  Rum | Tools | Adddns  Window Help
i TR o W B -.i|@_ et Col 1

Type a question for help

-

e

Additional Controls...
]Com mandButtont = H ichk

El

. Macros...
L Brivate S5ub
Sheet11 {CrashD ~ FrmPres Options...
Sheet12 {CrashD End Sub VBAProject Properties...
Sheet13 (ALLInts
Sheet14 (ALLSeq = Priwvate Sub Digital Signature...

Sheet16 (CMSeq End Sub
Sheet17 {(SumInt
Sheet18 (SumsSet
Sheet1d (UserDe

|DisplayPageBre: False
DisplaijghtToL False

|EnableCutlining False w .if:; 5 ]

Look for the reference “Missing Ref Edit Control” and unchecked the box. Hit OK to continue.

References - VBAProject

[w] Visual Basic For Applications
V| Microsoft Excel 11,0 Object Library =
[+ OLE Automation

f_' Microsoft Forms 2.0 Object Library
L] : Ref Edit Control ,

v Microsoft Office Web Components 11.0
||l atpwbaen.xds Priari

[ funcres i Help
[ | pup200addin :_l

[] 1AS Helper COM Component 1.0 Type Library

[] 1AS RADIUS Protocol 1.0 Type Library

[ AccACL 1.0 Type Library -
[ Acrohat E

<] I | [2]

-MISSING: Ref Edit Contral

3
0
-

ol

Available References:

[w] Microsoft Office 11.0 Object Library Browse. ..

Location:  C:\Program Files\Microsoft Office \OFFICE11\REFEDIT.OLL
Language: Standard

Go back to the Microsoft Excel window, and select File-Save from the top toolbar
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E3 Microsoft Excel - BCTool_FinalVersion_2008_01_24.xIs [Read-Only] (=13
i3] Fle | Edt View Insert Format Tools Dats  Window Help Typeaguestonforhelp & o & X
Py L) e coi |- ER R S -Gl ELMADT = @!

e
: il 5 Open... ctrl40 $ % <0 .00 & - A .!
e — . _.

.00 3.0
Save ewes Lk T v [ M [ N [ o [ F [ @ [ F

g |E

Save As...
Save as Web Page...
File Search...

Permission 3

Web Page Freview

Page Setup...
13 Print Area > TE

15 || [ PrintPreview

1| 4| Print... Ctrl+P
12
™ Send To 3
;” 1 Mail\OL Tem. .. \BCTool_FinalVersion_2008_01_24.xs
sg 2 1\IDOT\336... \BCTool_Finalversion_2008_01_24.xls
24 3 \Documents ... \BCTool_FinalVersion_2008_01_24.xls
| 25
| 26
| 27 - ~
14 4 ]< | ¥ ]
¥
Ready = MUM

Once the file is saved, go back to the Visual Basic window, and select File - Close and Return to
Microsoft Excel. Now you can start using the Benefit Cost Tool.

=)

BX

@l Microsoft Visual Basic - BCTool_FinalVYersion_2008_01_24.xls - [Sheet8 (Code)]

- Miew Insert Format Debug Run Tools Add-Ins ‘Window Help Type a question for help = @ =
H'. Sawe BCTool_FinalVersion_2008_01_24.xs Ctrl+5 | &: g‘a oif'ﬁ? ] | @ | Ln1, Col 1 !
Import File. .. Cirl+M _:_j | :
. Click |
Export File. .. Ctrl+E n r—
mmandButtonl Click() &

Remove Sheetd. .. ation.Show
=4 Print... Ctrl+P
| Close and Return to Microsoft Excel Alt+q [agel Click()

H E‘ SNTEETTS LI
i-HH] Sheet1s (CMSeal End Sub
1 Sheet17 (SumInt
1 Sheetld (SumSeq
] Sheet1d (UserDe «»

SheetB \Worksheet
Alphabetic | Categorized |
i[Name] Sheetd
|DisplayPageBre: False
DisplaijghtToL False
|Enable AutoFilte False
[EnableCalculatic True
EnabIeOuHir!in_g_ Falze

| £
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| open the file from IDOT website, and tried to run the tool, but | am getting the error shown
below. How can [ fix it?

Microsoft Visual Basic

Run-time error 9"

Subscript out of range

| End | Debug Help

The tool will not work without downloading it and saving it into the computer prior its use. Try
downloading the tool, and clicking the Save button

File Download ['5_(|

Do you want to open or save this file?

@ j Mame: 12142007 _Appenix_D.xls
S Type: Microsoft Excel Waorksheet, 1.04 MB

From: www.dot.state.il.us

Open ] [ Save | [ Cancel

Always ask before opening this type of file

harm your computer. f you do not trust the source, do not open ar

@ While files from the Intemet can be useful, some files can potentially
save this file. What 's the risk?

Select the desire location and an appropriate name to save the tool and click Save
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Savein: |@' Dieskiop vl 3 @ 2 -

N (3My Documents
Lﬁ ﬂ My Computer
My Recert HMF Metwork Places
Documents

My Documents
My Computer
. File name: (121242007 _Appenix D vl [ save |
My Network | Saveastype: | Microsoft Excel Worksheet v| | Cancal |

After the download is completed, click Open, and the tool is ready to use.

Download complete

%
(i) Download Complete

Saved:

12142007 _Appenix_D.xls from www.dot.state.il.us
L LT
Downloaded: 1.04MEB in 5 sec

Download to: C:\Docume. .. \12142007_Appenix_D.xls

Transfer rate: 214 KB/Sec

[ ]Close thiz dialog box when download completes

| Open | [Dpen Folder ] [ Close

When | open the tool | clicked on Disable Macros, and | cannot have the tool to work. Is there a
way of changing this setting?

Yes. Close the tool without saving changes and try to reopen it again. This time make sure to click
Enable Macros. This will solve the problem.



| accidentally saved the tool with the input data for my project inside. Is there a way to obtain
the original tool without all the changes | made?

Yes. Go back to IDOT website (http://www.dot.state.il.us/illinoisCHSP/hsip.html) and download and
save the tool again in your computer. If you want to save the information you input for a specific project,
try using the option export data included in the tool under Output data
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Troubleshooting Office 2007

| am getting the error message shown below. How can I fix it?
_><I

"2 Comple error:
-

Can't Find project or lrary

[ ] wb |

The first step to fix this error is to open the Visual Basic code. Close everything, and reopen the
Benefit-Cost Tool. Right click on the BCTOOL tab located on the bottom left of the window. Select View
Code from the pop up menu

L
- a
_-"’I Home Insert Page Layout. Formulas Dats Reviews Wiew - - x

_'.l‘ &g _
U3l - £ |

_plEdl

||||||

.

Start BVE toal

Since the tool is password protected, it is required to input the password (IDOTsafety) in the box shown
below. Hit OK to continue. There are some files that are not protected, if you do not see the pop-up
window shown below, ignore this step.

61



YBAProject Password

Password

Zancel |

Select Tools — References from the top Microsoft Visual Basic toolbar

T Wiicrosoftvisusl Basic - BCTool_Finalersion_2000_07_09.s - [Sheeth (Code)] [E=R R
& File Edit View Insest Formst Debug  RBun | Toaols Type a question for help -8 %
E&E-d 4 R A 1 &

Project « VBAProject =] [cliek -
&= = Macros...

EE R g pray 2 Lick(} =3
+ 3 ¥BAProject (BLTool_Final¥ersion_200 Dptions...

Xagl VBAProject Praprties...
Priv Digital Signature..,
End Sub

Properties - Sheetd x|
[Sheets workshoet =
Alphaetic | Categorized |
(Name) Sheat:

DisplayFageBresks False
DisplayRight Taeft Felse
Enablefutoriker Falsa
EnableCakulation True
EnabieFormatCandtions True
Enableoutinng False
EnableProtTable Falsa |
EnabieSelection 1 - iNoR estrichions

BCTacl
Scrollres
Standardvicth 8.43
Visitle -1 - dSheetiisible
|- == (T
oo [ Bl

Look for the references “MISSING: Microsoft Office XP Web Components”, and “MISSING: Microsoft
Office Web components 11.0” and unchecked the boxes. Hit OK to continue.
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References - VBAProject 35]

frvalabls Referances: E
v Visusal Basic For Applcations i] Cancel
iviMcrosolt Exced 12,0 Obiject Library —I

W OLE fatcemation B .
v Mcrosoft Office 12.0 Object Libeary _I
[ Microsoft Forms 2.0 Objact Lbeary

2

vl ief Edit Control

145 Helper COM Component 1.0 Type Libeary Help I
[] 1A% RADIUS Protoood 1.0 Type Library -
[ +-) WideaSolt vSFexGeid 7.0 (DAORDO)
[ o=) WideaSialt WSFlecnd 7.0 (Light)
[ £ WideaiSasft wS5FheooGnd 7.0 (OLEDE)
[71:-1 VideoSoft ¥SFiexd 7.0 I!Oi]EI:B.I'I.tmm:’e'I _]:J

®

J|
~ MIS5ING: Mcrosoft Office Web Components 11.0

Location:  Ci\Prograen FlestComenon FilesiMicrosoft SharediWeb Compor
Language:  Standard

Go back to the Microsoft Excel window, and select the Office button-Save from the top left corner

BCTool_FinalVersion_2008_07_09 [Compatibility Made] - Microsoft Excel =

Q’l " Wik W - = X
: Recent Documents
] e i
1 BCTool FinalVersion_2008_07_0% = T
- - = = = = = = = = = = = = = = -
J Qoen 2 User Interface 1 d 3 L M N o F Q A 3 T u 7 v * ¥ z
- 3 roadway &
s 4 BCTool FinalVersion_Officel7_2008_12_02 =
Conyert
bl s
hi Swweds b
i: Erint 3
_ﬁ Send
Pubdlish
=

FEDE2SIRARILIRZRSELASESA S EREREREH

44511 BCTool 73 0 w— -.I

L
Ready [l 1 +)

Once the file is saved, go back to the Visual Basic window, and select File - Close and Return to
Microsoft Excel. Now you can start using the Benefit Cost Tool.
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‘&8 Eile | Edit Wiew [nsert Fgrmet Debug Run Tools Add-dn:  Window Help

i Save BCTool FinalVersion_2008_07_09.ds

frnport File...

Close and Retum to Microsaft Excel

e

Type 2 question for help .8 x

i Pe—

b
Properties - Sheetd x|
[Sheets workshert =]
Alphabetic |c.,t,.,m;=,d |
(Name) Sheat:

DisplayFagefireaks False
DisplaryRight Taleft Felss

har Falsa
EnableCakulation True

EnableFormatCondtions True
Enablecutining Falsa
EnableProtTable Falsa

EnabieSelection 1 - iNoR estrichions
[ — o

Scrolivea
Standardiiath 8.43
Visible -1 - diShestVishle

CubeS g 30 W S @ | et celt

CulaM ~] [cue =

Lizlak Sub CommandBucconi Click(} By
Presentatlion, Show

Curl+P

Al Sub Imagel Clicki)

End Zub
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Appendix A - Countermeasure References and Methodology

A crash modification factor (CMF) is used to estimate the change in crashes as a result of
implementing a specific safety improvement countermeasure(s). With the release of the
HSM and the rollout of the FHWA CMF Clearinghouse website, CMF’s are better defined in
terms of application and applicability. The BC Tool includes CMFs from a variety of sources.
Most CMFs were obtained from the Highway Safety Manual 1st Edition (AASHTO 2010).
CMFs not included in the HSM were obtained from the FHWA CMF Clearinghouse website,
http:/ /www.cmfclearinghouse.org, or in a few cases, historic IDOT CMF values were used.

The BC Tool currently includes 67 treatments for intersections and 96 treatments for
segments. Many treatments have multiple CMFs due to varying characteristics of different
facility types. The following sections describe how CMF were used from each of the sources
listed above.

HSM CMF Methodology

The HSM provides detailed information for each safety countermeasure listed in Part D. The
HSM has screened all published CMFs, based on statistically methods to determine whether
or not they are sufficiently reliable and stable to be presented in the HSM. As a result of this
process, only select countermeasures were included in the manual. The application of the
published CMFs associated with each countermeasure may have restrictive setting and
facility types (i.e. rural two-lane highway), limiting AADT acceptability ranges, and varying
crash type/severity applicability. Unfortunately, the HSM is not consistent between
countermeasures. To account for this inconsistency, CMFs included in the BC Tool were
selected based on the following logic for each of the following situations:

Crash Type/Severity Type
The HSM provides CMFs based on the following crash type and severity type distributions:

Crash Types:

¢ Specific (i.e. Single Vehicle Run off Road, Nighttime, Rear End, etc.)
e All Types
¢ Unspecified

Severity Types

e Fatal

¢ Injury (Includes Fatal)
¢ Non-Injury

e All Severities

¢ Unspecified

For the purpose of the BC Tool, injury severity crash types were always chosen over all
severity types since the tool is developed to assess countermeasure benefits that target fatal,
Injury Type A, and Injury Type B crashes. Furthermore, specific crash type information is
more useful compared to all crash types since it applies the CMF to only to applicable crash
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types. Adhering to this logic, the following combination of crash type/injury severity was
chosen for inclusion into the BC Tool (in order of preference).

1. Specific Crash Type/Injury Severity
2. All Crash Types/Injury Severity

3. Specific Crash Type/ All Severities
4. All Crash Types/ All Severities

It was assumed if crash type/severity type was listed as unspecified; it would fall under the
“all crash type” or “all severity” category.

For example, the HSM Section 13.9.2.1 provides CMF for Continuous Shoulder Rumble
Strips for rural, multilane highways (IDOT Peer Group 3). Table A1l shows the provided
information from the HSM Table 13-44.

TABLE A1
Shoulder Milled Rumble Strips Crash Modification Factors from HSM 13.9.2.1

Treatment Setting (Road Traffic Volume  Crash Type (Severity) CMF Std.
Type) (AADT) Error
Install continuous Rural (Multi-lane 2,000 to 50,000  All types (All severities) 0.84 0.1
milled-in shoulder divided) o
rumble strips All types (injury) 0.83 0.2
SVROR (All severities) 0.90 0.3
SVROR (Injury) 0.78 0.3

Base Condition: Absence of shoulder rumble strips.

Based on the logic provided above, the SVROR (Injury) CMF of 0.78 is included in the BC
Tool, although four different CMFs are provided in the HSM. The SVROR type CMF would
only be applied to fixed object and overturned type crashes. If, for instance the end user
would want to use a more generic CMF, such as the one for “All Types (Injury)”, they have
the ability to create a user defined CMFs. This approach is appropriate when the end user
does not have specific crash type data, but would still like to apply this type treatment. It is
highly recommended that the user always reference the latest version of the HSM prior to
using other CMF resources.

Setting/Facility Type

The HSM provides information regarding the applicability of each CMF to different setting
(urban, rural) or facility (two-lane, undivided, divided, etc.) types. The combination of the
setting and facility type can directly be correlated with IDOT Peer Group designations. In
many situations, the published countermeasure Setting/Facility Type in the HSM is specific
and limiting. The BC Tool countermeasures typically adhered to the Setting/Facility type
provided in the HSM; however, in several circumstances, a CMF was applied to a different
Setting/ Facility Type. When a specific setting/facility type was not listed in the HSM for a
given countermeasure, the values provided in the HSM were carried over to other
setting/facility types. Table A2 shows the 12 different countermeasures where the CMF was

66



applied to a different setting/facility type that was published in the HSM. Table A2 shows
the countermeasure, the applicable HSM section, the published setting/facility type, and the
proposed setting/facility type(s) for inclusion in the tool.

TABLE A2

HSM Countermeasures Applied to Unlisted Setting/Facility Types

Countermeasure HSM Section HSM setting/facility Also applied to
type(s) setting/facility type(s)
Add Left Turn Lane (Three-Leg 14.6.2.2 Rural Minor Stop, Rural Rural All Stop, Urban All
Intersection) Signal, Urban Minor Stop, Stop
Urban Signal
Add Left Turn Lane (Four-Leg 14.6.2.3 Rural Minor Stop, Rural Rural All Stop, Urban All
Intersection) Signal, Urban Minor Stop, Stop
Urban Signal
Install Traffic Signals 14.4.2.6 Rural Minor Stop, Urban Rural All Stop, Urban All
Minor Stop Stop
Shoulder Rumble Strips 13.9.2.1 Rural Two-Lane, Rural Rural Multi-Undivided?
(Clearinghouse  Multi-Divided, Urban/Rural
#2423)’ Freeways
Install TWLTL 16.5.2.1 Rural Two-Lane Rural Multi-Undivided,
Urban Two-Lane, Urban
Multi-Undivided
Median Barrier 13.5.2.4 Rural Multi-Divided All Urban/Rural Divided
Facilities
Steel Median Barrier 13.5.2.4 Rural Multi-Divided All Urban/Rural Divided
Facilities
Cable Median Barrier 13.5.2.4 Rural Multi-Divided All Urban/Rural Divided
Facilities
Flatten Sideslopes 13.5.2.1 Rural Two-Lane, Rural All Other Urban/Rural
Multi-Undivided Settings.
Raised Reflective Markers 13.8.2.7 Rural Two-Lane Rural Multi-Undivided,
(Undivided Facility CMF) Urban Two-Lane, Urban
Multi-Undivided
Raised Reflective Markers 13.8.2.7 Rural 4 Lane Freeway All Urban/Rural Freeways
(Divided Facility CMF)
Convert Angle to Parallel Parking 13.11.2.4 Urban Two-Lane, Urban Urban One-Way

Multi-Divided, Urban Multi-
Undivided

'Used FHWA CMF Clearinghouse for Rural Two-Lane Shoulder Rumble Strips.

®Did not apply to urban two-way, urban multi-undivided, or urban multi-divided facilities.

Within the tool, if a user does select one of the countermeasures listed in Table 2, a warning
message would notify the user that the countermeasure does not fully meet the applicability
requirements outlined in the HSM. The user then has the ability to continue using the
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selected countermeasure, or cancel and either create a user defined countermeasure or select
a different countermeasure. The image below shows a typical warning message.

H5M Compliance Warning

'T Warning - Selected countermeasure does not fully match HSM Setting/Facility Type Criteria,
Please refer to the Clearinghouse #2423 for more information.

Would you like to continue?
oK | Cancel

If the user does select a countermeasure that does not fully match HSM Setting / Facility type
criteria, this warning message will also be saved to the project summary report. At the time
of the latest

AADT Ranges

Several countermeasures listed in the HSM and FHWA CMF clearinghouse have traffic
volume AADT thresholds. The BC tool includes checks to determine if a study
segment/intersection AADT is within the AADT limits defined for each countermeasure.
Similar to the Setting/Facility type, a warning message would be presented if the AADT is
outside the allowable limits and will be shown on the analysis summary sheet. It would not
preclude the user from using the selected countermeasure, although the user can choose
another countermeasure if desired. The image below shows an AADT warning message and
direction to the countermeasure reference for more information.

H5M Compliance Warning

'T Warning - AADT is not within HSM limits,
Please refer to the HSM 13.9. 2.2 for mare information.

Would you like to continue?

QK | Cancel

FHWA CMF Clearinghouse Methodology

For countermeasures not included in the HSM but were identified to be included in the BC
tool, the FHWA CMEF Clearinghouse was the primary CMF source for those
countermeasures. It was used to update and supplement CMF values not included in the
HSM. The FHWA CMF Clearinghouse is a regularly updated, online repository of CMFs.
Each CMF listed in the clearinghouse is given a star quality rating, assessing the quality or
confidence in the results of the study producing the CMF. The star rating is based on a scale
(1 to 5), with five indicating the best rating. For the purpose of the BC Tool a three star or
better rating was generally regarded as acceptable.
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A total of 17 CMFs used values from the FHWA CMF clearinghouse in the BC tool. All
countermeasures used CMFs that had a three star or greater rating with the following two
exceptions:

e Separation between Pedestrians/ Traffic
¢ Install Advance Signal Warning Signs

Historic IDOT CMFs

The remaining CMFs were determined based on historic IDOT CRM values. They were only
used when better information was not provided in either the HSM or the FHWA CMF
clearinghouse.

Integration of CMFs into the BC Tool

The latest version of the BC Tool provides internal sorting functionality that only allows the
user to select a countermeasure that is appropriate for the selected IDOT peer group. The
following bullets describe how users will select countermeasures and also provide
information regarding countermeasures that may require additional information.

¢ The user will select an IDOT Peer Group as part of the project type section in the tool.
Upon selecting a specific project peer group, the tool will automatically filter the
countermeasure list so only the appropriate countermeasures are available for selection.
Exhibit 3 shows the Project Type Selection dialog box.

EXHIBIT 3

Project Type Selection

Project Type

(™ Intersection

— Segments Peer Groups
" PG1 - Rural Two-Lane Highway

(¥ PG2 - Rural Multilane Undivided Highway
(" PG3 - Rural Multilane Divided Highway

" PG4 -Rural Freeway, 4 Lanes

" PGS - Rural Freeway 6+ Lanes

" PG& - Urban Two-Lane Highway

" PG7 - Urban COne-Way Arterial

" PGS - Urban Multilane Undivided Highway
™ PGY - Urban Multilane Divided Highwary
" PG10 - Urban Freeway 4 Lanes

(" PG11 - Urban Freeway & Lanes

" PG12 - Urban Freeway 8+ Lanes

Return to Main
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¢ The user will have the ability to select up to four different countermeasures. Based on
HSM methodology, several countermeasures now are functions of other variables (i.e.
lane width) or require a value to be read from a table. Upon selection of a
countermeasure that requires additional information, the user will be prompted for the
pertinent information through a series of input boxes. These input boxes will also
provide the user with a source to obtain additional information regarding the selected
countermeasure. After the user provides any additional required information, a message
box will tell the user the calculated CMF for the given countermeasure. An example of
this sequence for modifying lane width is shown below.

Lane Width Yariables

Input Existing Lane Width (round to nearest 1)

Refer to HSM - 13.4.2.1 Cancel

Lane Width Variables

Input Future Lane Width (round to nearest 17

Refer to HSM - 13.4.2.1 Cancel

Microsoft Excel E'

Calculated CMF=0.72

Table A3 lists the countermeasures that require additional user-defined inputs, the HSM
reference section, the specific additional data required, and comments that provide more
clarification regarding each countermeasure. Table A4 shows the comprehensive
countermeasures included in the benefit cost tool. Additional information for each
countermeasure is also provided including: service life, CMF, crash type affected,
setting/facility type, and CMF source.
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TABLE A3

HSM Countermeasures Requiring Additional User Inputs

Countermeasure HSM Additional Data Needed Notes
Section
Reduce Intersection Skew 14.6.2.1  Existing Skew Angle, Future Reference HSM Figure 14-5
Angle Skew Angle
Modify Lane Width 13.4.2.1  Existing Lane Width, Future Lane  Round to nearest foot across all
Width lanes.
Add or Widen Paved 13.4.2.4  Existing Shoulder Width, Future
Shoulder Shoulder Width
Modify Shoulder Type 13.4.2.5 Existing Shoulder Width, Existing  Applicable Shoulder Types Include
Shoulder Type, Future Shoulder  Paved, Gravel, Composite, and
Type Turf. For Shoulder Widths >10 feet,
use 10 feet.
Provide TWLTL 16.5.2.1  Driveway Density (dwy/mi),
Proportion of Driveway Related
Crashes (in decimal)
Change Width of Existing 13.4.2.7  Existing Median Width, Future
Median Median Width
Improve Superelevation 13.6.2.2  Existing Variance, Future Superelevation variance is the
Variance Variance difference between recommended
design value and existing
superelevation.
Modify Horizontal Curve 13.6.2.1  Length of Curve (mi), Radius of
Radius Curvature (feet)
Flatten Sideslopes 13.5.2.1  Existing Sideslope (in 1V:xxH), Sideslopes can only be the
Future Sideslope (in 1V:xxH) following values:
Existing (2H, 3H, 4H, 5H or 6H)
Future (4H, 5H, 6H, or 7H)
Increase Distance to 13.5.2.2  Existing Distance to Roadside
Roadside Features Features (ft), Future Distance to
Roadside Features (ft)
Reduce Roadside Hazard 13.5.2.6  Existing Rating, Future Rating Ratings can be found in Table 13-
Rating 25 in the HSM.
Modify Access Point Density  13.14.2.1  Existing Density (dwy/mi), Future
Density (dwy/mi)
Modify Work Zone Duration 16.4.2.1  Existing Duration (days),
Proposed Duration (days)
Modify Work Zone Length 16.4.2.1  Existing Length (mi)

Proposed Length (mi)
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TABLE A4
IDOT Benefit-Cost Analysis Tool Countermeasures List

COUNTERMEASURES

1.0 Intersection Locations

1.1 _General

1.1.1.15.1 - General - Convert Four-leg Intersection to Two Three-Leg Intersections

1.1.2.AL.1 - General - Convert Intersection to Grade-separated Interchange (Four Leg Intersection)
1.1.2.AL.2 - General - Convert Intersection to Grade-separated Interchange (Three-Leg Intersection)
1.1.3.AL.1 - General - Design Interchange with Crossroad Above Freeway

1.1.4.Al.1 - General - Modify Speed Change Lane Design (Deceleration Lanes)

1.1.5.AL.1 - General - Modify Two-lane-change Merge/Diverge Area to One-Lane Change

1.2 Pavement

1.2.1.AL.1 - Pavement - Widening and Resurfacing or Widening alone

1.2.2.AL.1 - Pavement - Resurfacing alone

1.2.3.AL.1 - Pavement - De-Slick (formerly known as skidproofing)

1.2.4.11.1 - Pavement - Rumble Strips (Transverse)

1.2.4.12.1 - Pavement - Rumble Strips (Transverse)

1.2.5.AL.1 - Pavement - Raised Reflective Marker Median

1.2.6.AL.1 - Pavement - Thermoplastic or Preformed Tape Median

1.2.7.AL.1 - Pavement - Painted Median

1.2.8.AL.1 - Pavement - Lane Addition

1.2.9.11.1 - Pavement - Add Left Turn Lane (Three-Leg Intersection)

1.2.10.12.1 - Pavement - Add Left Turn Lane (Three-Leg Intersection)

1.2.10.13.1 - Pavement - Add Left Turn Lane (Three-Leg Intersection)

1.2.10.15.1 - Pavement - Add Left Turn Lane (Three-Leg Intersection)

1.2.10.16.1 - Pavement - Add Left Turn Lane (Three-Leg Intersection)
)

1.2.11.11.1 - Pavement - Add Left Turn Lane (Four-Leg Intersection

1.2.11.12.1 - Pavement - Add Left Turn Lane (Four-Leg Intersection

(

(

(

(

1.2.10.17.1 - Pavement - Add Left Turn Lane (Three-Leg Intersection

(

(

1.2.11.13.1 - Pavement - Add Left Turn Lane (Four-Leg Intersection
(

)
)
)
)

1.2.11.15.1 - Pavement - Add Left Turn Lane (Four-Leg Intersection

Unit

Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty

Miles
Miles
Miles
Unit Qnty
Unit Qnty
Miles
Miles
Miles
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty

Service
Life

15
20
20
20
15
15

15
10

CMF

0.43
0.84
0.96
0.93
0.68

0.75
1.00
0.43
0.91
0.91
0.50
0.50
0.50
0.50
0.45
0.45
0.85
0.65
0.65
0.94
0.65
0.65
0.82
0.71

Crash Type Affected by Countermeasures

All
All
All
All
All
SSD, RE

All

No CRF identified

WP

All

All

HO,SOD,LT,T,RT
RE,HO,SSD,SOD,LT,RT,T
RE,HO,SSD,SOD,LT,RT,T
RE,SSD, LT,RT,T

All

All

All

All

All

All

All

All

All

All

Setting
Type

Urban
All
All
All
All
All

All

All

All
Rural
Rural
All

All

All

All
Rural
Rural
Rural
Urban
Urban
Urban
Rural
Rural
Rural

Urban

Facility Type

Minor Stop
All
All
All
All
All

All

All

All

Minor Stop
All Stop
All

All

All

All

Minor Stop
All Stop
Signal
Minor Stop
All Stop
Signal
Minor Stop
All Stop
Signal
Minor Stop

Source’

HSM 14.4.2.1
HSM 15.4.2.1
HSM 15.4.2.1
HSM 15.4.2.2
HSM 15.4.2.3
HSM 15.4.2.4

Historic IDOT CMF
No Good Data Available
Clearinghouse #2266
Clearinghouse #2704
Clearinghouse #2704
Historic IDOT CMF
Historic IDOT CMF
Historic IDOT CMF
Historic IDOT CMF
HSM - 14.6.2.2

HSM - 14.6.2.2

HSM - 14.6.2.2

HSM - 14.6.2.2

HSM - 14.6.2.2

HSM - 14.6.2.2

HSM - 14.6.2.3

HSM - 14.6.2.3

HSM - 14.6.2.3

HSM - 14.6.2.3



TABLE A4
IDOT Benefit-Cost Analysis Tool Countermeasures List

COUNTERMEASURES
1.2.11.16.1 - Pavement - Add Left Turn Lane (Four-Leg Intersection)
1.2.11.17.1 - Pavement - Add Left Turn Lane (Existing Signalized, Four-Leg Intersection)
1.2.11.17.2 - Pavement - Add Left Turn Lane (Newly Signalized, Four-Leg Intersection)
1.2.12.11.1 - Pavement - Add Right Turn Lane on One Approach
1.2.12.13.1 - Pavement - Add Right Turn Lane on One Approach
1.2.12.15.1 - Pavement - Add Right Turn Lane on One Approach
1.2.12.17.1 - Pavement - Add Right Turn Lane on One Approach
1.2.13.AL.1 - Pavement - Left Turn Acceleration Lane
1.2.14.AL.1 - Pavement - Right Turn Acceleration Lane
1.2.15.AL.1 - Pavement - One-Way Couple
1.2.16.11.1 - Pavement - Convert Stop-Controlled Intersection to Roundabout
1.2.16.12.1 - Pavement - Convert All-Way Stop Controlled Intersection to Roundabout
1.2.16.15.1 - Pavement - Convert Stop-Controlled Intersection to Roundabout
1.2.16.16.1 - Pavement - Convert All-Way Stop Controlled Intersection to Roundabout
1.2.17.13.1 - Pavement - Convert Signal to Roundabout
1.2.17.17.1 - Pavement - Convert Signal to Roundabout
1.2.18.11.1 - Pavement - Reduce Intersection Skew Angle (3 Leg - Two Lane Facility)
1.2.18.11.2 - Pavement - Reduce Intersection Skew Angle (4 Leg - Two Lane Facility)
1.2.18.11.3 - Pavement - Reduce Intersection Skew Angle (3 Leg - Multilane Facility)
1.2.18.11.4 - Pavement - Reduce Intersection Skew Angle (4 Leg - Multilane Facility)
1.2.19.17.1 - Pavement - Remove Unwarranted Signal on One-way Street
1.2.20.11.1 - Pavement - Convert Minor-Road Stop Control to All-Way Stop Control
1.2.20.15.1 - Pavement - Convert Minor-Road Stop Control to All-Way Stop Control
1.2.21.AL.1 - Pavement - Increase Width of Paved Shoulder
1.2.22.AL.1 - Pavement - Increase Lane Width
1.2.23.11.1 - Pavement - Increase Intersection Median Width by 3 feet (4 Leg)
1.2.23.12.1 - Pavement - Increase Intersection Median Width by 3 feet (4 Leg)
1.2.23.15.1 - Pavement - Increase Intersection Median Width by 3 feet (3 Leg)
1.2.23.15.2 - Pavement - Increase Intersection Median Width by 3 feet (4 Leg)

Unit
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Miles
Miles
Miles
Miles
Miles

Miles

Service
Life

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
5

5

12
12
12
12
12
12

CMF

0.71
0.91
0.72
0.77
0.91
0.77
0.91
0.50
0.50
0.50
0.18
1.03
0.19
1.03
0.22
0.22

2
2
2

2

0.76
0.52
0.30
0.90
0.90
0.96
0.96
1.03
1.05

Crash Type Affected by Countermeasures

All

All

All

All

All

All

All
RE,SOD,SSD,AG,LT
RE,SSD,RT
All

All

All

All

All

All

All

All

All

All

All

RT, AG, LT, T, SOD=0.76, RE=0.71, PD=0.82

All
All
All
All

AG, HO, LT, PKV,RE, RT, SSD, SSO, T
AG, HO, LT, PKV,RE, RT, SSD, SSO, T
AG, HO, LT, PKV,RE, RT, SSD, SSO, T
AG, HO, LT, PKV,RE, RT, SSD, SSO, T

Setting
Type

Urban
Urban
Urban
Rural
Rural
Urban
Urban
All

All

All
Rural
Rural
Urban
Urban
Rural
Urban
Rural
Rural
Rural
Rural
Urban
Rural
Urban
All

All
Rural
Rural
Urban
Urban

Facility Type

All Stop
Signal
Signal
Minor Stop
Signal
Minor Stop
Signal

All

All

All

Minor Stop
All Stop
Minor Stop
All Stop
Signal
Signal
Minor Stop
Minor Stop
Minor Stop
Minor Stop
Signal
Minor Stop
Minor Stop
All

All

Minor Stop
All Stop
Minor Stop
Minor Stop

Source'
HSM - 14.6.2.3
HSM - 14.6.2.3
HSM - 14.6.2.3
HSM - 14.6.2.6
HSM - 14.6.2.6
HSM - 14.6.2.6
HSM - 14.6.2.6
Historic IDOT CMF
Historic IDOT CMF
Historic IDOT CMF
HSM - 14.4.2.3
HSM - 14.4.2.3
HSM -14.4.2.3
HSM - 14.4.2.3
HSM - 14.4.2.2
HSM - 14.4.2.2
HSM - 14.6.2.1
HSM - 14.6.2.1
HSM - 14.6.2.1
HSM - 14.6.2.1
HSM - 14.4.25
HSM -14.4.24
HSM - 14.4.24
Historic IDOT CMF
Historic IDOT CMF
HSM - 14.6.2.7
HSM - 14.6.2.7
HSM - 14.6.2.7
HSM - 14.6.2.7
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TABLE A4
IDOT Benefit-Cost Analysis Tool Countermeasures List

Service Setting

COUNTERMEASURES Unit Life CMF Crash Type Affected by Countermeasures Type Facility Type Source'
1.2.23.16.1 - Pavement - Increase Intersection Median Width by 3 feet (3 Leg) Miles 12 1.03 AG, HO, LT, PKV,RE, RT, SSD, SSO, T Urban All Stop HSM - 14.6.2.7
1.2.23.16.2 - Pavement - Increase Intersection Median Width by 3 feet (4 Leg) Miles 12 1.05 AG, HO, LT, PKV,RE, RT, SSD, SSO, T Urban All Stop HSM - 14.6.2.7
1.2.23.17.2 - Pavement - Increase Intersection Median Width by 3 feet (4 Leg) Miles 12 1.03 AG, HO, LT, PKV,RE, RT, SSD, SSO, T Urban Signal HSM - 14.6.2.7
1.3 Signing
1.3.1.1U.1 - Signing - Upgrade Signs to conform with MUTCD Unit Qnty 6 0.85 All Urban All Clearinghouse #62
1.3.2.AL.1 - Signing - Speed Signing Unit Qnty 6 0.60 All All All Historic IDOT CMF
1.3.3.17.1 - Signing - Install Advance Signal Warning Signs Unit Qnty 6 0.65 AG (AG, RT, LT, T, SOD) Urban Signal Clearinghouse #1684
1.4.4.17.1 - Signing - Install Advance Signal Warning with Flashers Unit Qnty 6 0.64,0.38 RE=0.64, AG (AG, RT, LT, T, SOD)= 0.38 Urban Signal Clearinghouse #1672, 1673
1.3.5.13.1 - Signing - Install Advance Street Name Signs Unit Qnty 6 0.99 All Rural Signal Clearinghouse #2450
1.3.5.17.1 - Signing - Install Advance Street Name Signs Unit Qnty 6 0.99 All Urban Signal Clearinghouse #2450
1.3.6.19.1 - Signing - Minor Leg Stop Unit Qnty 5 0.60 AG,LT,RT,T All Local Unsignalized Historic IDOT CMF
1.3.6.15.1 - Signing - Minor Leg Stop Unit Qnty 5 0.60 AG,LT,RT, T Urban Minor Stop Historic IDOT CMF
1.3.7.11.1 - Signing - Yield Sign Unit Qnty 5 0.60 AG,LT,RT,T All Local Unsignalized Historic IDOT CMF
1.3.7.15.1 - Signing - Yield Sign Unit Qnty 5 0.60 AG,LT,RT,T Urban Minor Stop Historic IDOT CMF
1.3.8.AL.1 - Signing - Changeable Message Signs Unit Qnty 6 0.90 All All All Historic IDOT CMF
1.3.9.AL.1 - Signing - Delineators Unit Qnty 4 0.60 All All All Historic IDOT CMF
1.3.10.AL.1 - Signing - Overhead Sign Truss Unit Qnty 15 0.60 RE,SOD All All Historic IDOT CMF
1.3.11.13.1 - Signing - Permit Right-turn on Red Unit Qnty 15 1.60 RT, AG, SSD, T Rural Signal HSM - 14.7.2.6
1.3.11.17.1 - Signing - Permit Right-turn on Red Unit Qnty 15 1.60 RT, AG, SSD, T Urban Signal HSM - 14.7.2.6
1.3.11.13.1 - Signing - Prohibit Right-turn on Red Unit Qnty 15 0.63 RT, AG, SSD, T Rural Signal HSM - 14.7.2.6
1.3.11.17.1 - Signing - Prohibit Right-turn on Red Unit Qnty 15 0.63 RT, AG, SSD, T Urban Signal HSM - 14.7.2.6
1.3.12.15.1 - Signing - Prohibit Left-Turns Unit Qnty 15 0.36 LT, AG, T, SSD Urban Minor Stop HSM - 14.7.2.1
1.3.12.15.2 - Signing - Prohibit Left-Turns and U-turns Unit Qnty 15 0.23 LT, AG, T, SSD Urban Minor Stop HSM - 14.7.2.1
1.3.12.17.1 - Signing - Prohibit Left-Turns Unit Qnty 15 0.36 LT, AG, T, SSD Urban Signal HSM - 14.7.2.1
1.3.12.17.2 - Signing - Prohibit Left-Turns and U-turns Unit Qnty 15 0.23 LT, AG, T, SSD Urban Signal HSM - 14.7.21
1.3.13.11.1 - Signing - Replace Left-turns with Right-Turn/U-Turn Combination Unit Qnty 15 0.64 All Rural Minor Stop HSM-14.7.25
1.3.13.12.1 - Signing - Replace Left-turns with Right-Turn/U-Turn Combination Unit Qnty 15 0.64 All Rural All Stop HSM-14.7.25
1.3.13.15.1 - Signing - Replace Left-turns with Right-Turn/U-Turn Combination Unit Qnty 15 0.64 All Urban Minor Stop HSM-14.7.25
1.3.13.16.1 - Signing - Replace Left-turns with Right-Turn/U-Turn Combination Unit Qnty 15 0.64 All Urban All Stop HSM - 14.7.2.5
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TABLE A4
IDOT Benefit-Cost Analysis Tool Countermeasures List

COUNTERMEASURES
1.3.14.11.1 - Signing - Provide "Stop Ahead" Pavement Markings
1.3.14.12.1 - Signing - Provide "Stop Ahead" Pavement Markings

1.4 Signalization

1.4.1.11.1 - Signalization - Install Traffic Signals

1.4.1.12.1 - Signalization - Install Traffic Signals
1.4.1.15.1 - Signalization - Install Traffic Signals
1.4.1.16.1 - Signalization - Install Traffic Signals
1.4.2.13.1 - Signalization - Relocation of Signal Supports
1.4.2.17.1 - Signalization - Relocation of Signal Supports
1.4.3.11.1 - Signalization - Flashing Beacon

1.4.3.12.1 - Signalization - Flashing Beacon

1.4.3.15.1 - Signalization - Flashing Beacon

1.4.3.16.1 - Signalization - Flashing Beacon

1.4.4.13.1 - Signalization - Add Left Turn Phase on One Approach (Permissive or Perm/Prot -->
Protected)

1.4.4.13.2 - Signalization - Add Left Turn Phase on One Approach (Permissive --> Perm/Prot)

1.4.4.17.1 - Signalization - Add Left Turn Phase on One Approach (Permissive or Perm/Prot -->
Protected)

1.4.4.17.2 - Signalization - Add Left Turn Phase on One Approach (Permissive --> Perm/Prot)
1.4.5.13.1 - Signalization - Modify Change and Clearance Interval (ITE Recommended Practice)
1.4.5.17.1 - Signalization - Modify Change and Clearance Interval (ITE Recommended Practice)
1.4.6.17.1 - Signalization - Increase to 12 Inch Lens

1.4.7.13.1 - Signalization - Add Traffic Actuation

1.4.7.17.1 - Signalization - Add Traffic Actuation

1.4.8.13.1 - Signalization - Time Lane Control

1.4.8.17.1 - Signalization - Time Lane Control

1.4.9.13.1 - Signalization - Optical Programmed

1.4.9.17.1 - Signalization - Optical Programmed

1.4.10.13.1 - Signalization - Add Pedestrian Controls

Unit
Unit Qnty
Unit Qnty

Unit Qnty

Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty

Unit Qnty
Unit Qnty

Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty

Service
Life

15

15
15
15
15
15
10
10
10
10

10
10

10
10
10
10
10
10
10
10
10
10
10
10

CMF

0.92
0.58

Varies

Varies
Varies
Varies
0.75
0.75
Varies
0.72
Varies

0.72

0.94
0.99

0.94
0.99
0.88
0.88
0.97
0.75
0.75
0.75
0.75
0.75
0.75
0.75

Crash Type Affected by Countermeasures

All
All

RT (RT)= 0.23. LT (AG, T, LT,SOD) = 0.4,
RE=1.58

RT (RT)=0.23. LT (AG, T, LT,SOD) = 0.4,
RE=1.58

RT (RT, AG,T,LT,SOD) = 0.33, RE = 2.43
RT (RT, AG,T,LT,SOD) = 0.33, RE = 2.43
FO

FO

RE =0.92, AG (AG, LT, RT, T, SOD) = 0.87
AG, LT, RT, T, SOD

RE =0.92, AG (AG, LT, RT, T, SOD) = 0.87
AG, LT, RT, T, SOD

All
All

All

All

All

All

All
RE,AG,LT,RT,T
RE,AG,LT,RT,T
HO,SOD
HO,SOD
RE,AG,LT,RT,T
RE,AG,LT,RT,T
PD,PDC

Setting
Type

Rural

Rural

Rural

Rural
Urban
Urban
Rural
Urban
Rural
Rural
Urban
Urban

Rural

Rural

Urban
Urban
Rural
Urban
Urban
Rural
Urban
Rural
Urban
Rural
Urban

Rural

Facility Type

Minor Stop
All Stop

Minor Stop

All Stop
Minor Stop
All Stop
Signal
Signal
Minor Stop
All Stop
Minor Stop
All Stop

Signal
Signal

Signal
Signal
Signal
Signal
Signal
Signal
Signal
Signal
Signal
Signal
Signal
Signal

Source’

HSM - 14.7.2.2
HSM - 14.7.2.2

HSM - 14.4.2.6

HSM - 14.4.2.6
HSM - 14.4.2.6
HSM - 14.4.2.6

Historic IDOT CMF
Historic IDOT CMF

HSM - 14.7.2.3
HSM - 14.7.2.3
HSM - 14.7.2.3
HSM - 14.7.2.3

HSM - 14.7.24
HSM - 14.7.2.4

HSM - 14.7.2.4
HSM - 14.7.2.4
HSM - 14.7.2.7
HSM - 14.7.2.7
Clearinghouse #2334
Historic IDOT CMF
Historic IDOT CMF
Historic IDOT CMF
Historic IDOT CMF
Historic IDOT CMF
Historic IDOT CMF
Historic IDOT CMF
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TABLE A4
IDOT Benefit-Cost Analysis Tool Countermeasures List

Service Setting

COUNTERMEASURES Unit Life CMF Crash Type Affected by Countermeasures Type Facility Type Source'
1.4.10.17.1 - Signalization - Add Pedestrian Controls Unit Qnty 10 0.75 PD,PDC Urban Signal Historic IDOT CMF
1.4.11.13.1 - Signalization - Add Mast Arms and Signal Head per Lane Unit Qnty 15 0.75 RE,AG,LT,RT,T Rural Signal Historic IDOT CMF
1.4.11.17.3 - Signalization - Add Mast Arms and Signal Head per Lane Unit Qnty 15 0.75 RE,AG,LT,RT,T Urban Signal Historic IDOT CMF
1.4.12.AL.1 - Signalization - Safety Lighting Unit Qnty 15 0.62 NGT All All HSM - 14.6.2.8
1.4.13.1U.1 - Signalization - Install Automated Enforcement of Red Light Violations Unit Qnty 10 0.84,1.24 RT,LT, AG,SOD,T-0.84, RE-1.24 Urban Signal HSM - 14.7.2.8
2.0 Non-Intersection (Segment) Locations
2.1_Pavement Treatments
2.1.2.81.1 - Pavement Treatments - Modify Lane Width Miles 12 2 ROR, FO, HO, OVT, SOD, SSD Rural Two-Lane HSM - 13.4.2.1
2.1.2.52.1 - Pavement Treatments - Modify Lane Width Miles 12 2 ROR, FO, HO, OVT, SOD, SSD Rural Multi-Undivided HSM - 13.4.2.1
2.1.2.83.1 - Pavement Treatments - Modify Lane Width Miles 12 2 ROR, FO, HO, OVT, SOD, SSD Rural Multi-Divided HSM - 13.4.2.1
2.1.3.81.1 - Pavement Treatments - Add or Widen Paved Shoulder Miles 12 2 ROR, FO, HO, OVT, SOD, SSD Rural Two-Lane HSM - 13.4.2.4
2.1.3.S2.1 - Pavement Treatments - Add or Widen Paved Shoulder Miles 12 2 ROR, FO, HO, OVT, SOD, SSD Rural Multi-Undivided HSM - 13.4.2.4
2.1.3.83.1 - Pavement Treatments - Add or Widen Paved Shoulder Miles 12 2 All Rural Multi-Divided HSM-13.4.2.4
2.1.4.S8.1 - Pavement Treatments - Remove Through Lane (Road Diet - Small Urban Area) Miles 12 0.53 All Urban Multi-Undivided FHWA-HRT-10-053
2.1.4.58.2 - Pavement Treatments - Remove Through Lane (Road Diet - Large Urban Area) Miles 12 0.81 All Urban Multi-Undivided FHWA-HRT-10-053
2.1.5.510.1 - Pavement Treatments - Add Lanes by Narrowing Existing Lanes Miles 12 1.11 All Urban 4 Lane Freeway HSM -13.4.2.2
2.1.5.S11.1 - Pavement Treatments - Add Lanes by Narrowing Existing Lanes Miles 12 1.07 All Urban 6 Lane Freeway HSM - 13.4.2.2
2.1.6.AL.1 - Pavement Treatments - Resurfacing alone Miles 10 1.00 No CRF identified All All No Good Data Available
2.1.7.AL.1 - Pavement Treatments - De-Slick (formerly known as skidproofing) Miles 5 0.43 WP All All Clearinghouse #2266
2.1.8.51.1 - Pavement Treatments - Install Rumble Strips (Shoulder) Miles 8 0.78 FO, OVT Rural Two-Lane Clearinghouse #2423
2.1.8.S2.1 - Pavement Treatments - Install Rumble Strips (Shoulder) Miles 8 0.78 FO, OVT Rural Multi-Undivided Clearinghouse #2423
2.1.8.88.1 - Pavement Treatments - Install Rumble Strips (Shoulder) Miles 8 0.78 FO, OVT Rural Multi-Divided HSM 13.9.2.1
2.1.8.84.1 - Pavement Treatments - Install Rumble Strips (Shoulder - Milled) Miles 8 0.21 FO, OVT Rural 4 Lane Freeway HSM 13.9.2.1
2.1.8.54.2 - Pavement Treatments - Install Rumble Strips (Shoulder-Rolled) Miles 8 0.87 FO, OVT Rural 4 Lane Freeway HSM 13.9.2.1
2.1.8.85.1 - Pavement Treatments - Install Rumble Strips (Shoulder - Milled) Miles 8 0.21 FO, OVT Rural 6+ Lane Freeway HSM 13.9.2.1
2.1.8.55.2 - Pavement Treatments - Install Rumble Strips (Shoulder-Rolled) Miles 8 0.87 FO, OVT Rural 6+ Lane Freeway HSM 13.9.2.1
2.1.8.510.1 - Pavement Treatments - Install Rumble Strips (Shoulder - Milled) Miles 8 0.21 FO, OVT Urban 4 Lane Freeway HSM 13.9.2.1
2.1.8.510.2 - Pavement Treatments - Install Rumble Strips (Shoulder-Rolled) Miles 8 0.87 FO, OVT Urban 4 Lane Freeway HSM 13.9.2.1
2.1.8.511.1 - Pavement Treatments - Install Rumble Strips (Shoulder - Milled) Miles 8 0.21 FO, OVT Urban 6 Lane Freeway HSM 13.9.2.1
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TABLE A4
IDOT Benefit-Cost Analysis Tool Countermeasures List

COUNTERMEASURES
2.1.8.511.2 - Pavement Treatments - Install Rumble Strips (Shoulder-Rolled)
2.1.8.512.1 - Pavement Treatments - Install Rumble Strips (Shoulder - Milled)
2.1.8.512.2 - Pavement Treatments - Install Rumble Strips (Shoulder-Rolled)
2.1.9.81.1 - Pavement Treatments - Rumble Strips (Centerline)
2.1.10.S1.1 - Pavement Treatments - Change Vertical Grade by +1%
2.1.10.S1.2 - Pavement Treatments - Change Vertical Grade by -1%
2.1.11.51.1 - Pavement Treatments - Modify Shoulder Type
2.1.12.51.1 - Pavement Treatments - Provide TWLTL
2.1.12.82.1 - Pavement Treatments - Provide TWLTL
2.1.12.56.1 - Pavement Treatments - Provide TWLTL
2.1.12.88.1 - Pavement Treatments - Provide TWLTL
2.1.13.51.1 - Pavement Treatments - Provide Passing Lane

2.1.14.81.1 - Pavement Treatments - Provide Short Four-Lane Section

2.2 Median Treatments

2.2.1.88.1 - Median Treatments - Install Median Barrier (General)
2.2.1.84.1 - Median Treatments - Install Median Barrier (General)
2.2.1.85.1 - Median Treatments - Install Median Barrier (General)
2.2.1.89.1 - Median Treatments - Install Median Barrier (General)
2.2.1.810.1 - Median Treatments - Install Median Barrier (General)
2.2.1.511.1 - Median Treatments - Install Median Barrier (General)
2.2.1.812.2 - Median Treatments - Install Median Barrier (General)
2.2.2.83.1 - Median Treatments - Install Steel Median Barrier
2.2.2.54.1 - Median Treatments - Install Steel Median Barrier
2.2.2.85.1 - Median Treatments - Install Steel Median Barrier
2.2.2.89.1 - Median Treatments - Install Steel Median Barrier
2.2.2.510.1 - Median Treatments - Install Steel Median Barrier
2.2.2.S11.1 - Median Treatments - Install Steel Median Barrier
2.2.2.512.2 - Median Treatments - Install Steel Median Barrier
2.2.3.88.1 - Median Treatments - Install Cable Median Barrier (All Crashes)

Unit
Miles
Miles
Miles
Miles
Miles
Miles
Miles
Miles
Miles
Miles
Miles
Miles

Miles

Miles
Miles
Miles
Miles
Miles
Miles
Miles
Miles
Miles
Miles
Miles
Miles
Miles
Miles

Miles

Service
Life

© 00 O©0 o

15
15
15
15
15
15
15
15
15

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

CMF

0.87
0.21
0.87
0.79
1.04
0.96

2
2
2
2

2

0.75
0.65

0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.71

Crash Type Affected by Countermeasures

FO, OVT
FO, OVT
FO, OVT
HO, SOD
FO, OVT
FO, OVT
FO, OVT, HO, SOD, SSD
LT, AG, T
LT, AG, T
LT, AG, T
LT, AG, T
All

All

All
All
All
All
All
All
All
All
All
All
All
All
All
All
All

Setting
Type

Urban
Urban
Urban
Rural
Rural
Rural
Rural
Rural
Rural
Urban
Urban
Rural

Rural

Rural
Rural
Rural
Urban
Urban
Urban
Urban
Rural
Rural
Rural
Urban
Urban
Urban
Urban

Rural

Facility Type

6 Lane Freeway
8+ Lane Freeway
8+ Lane Freeway
Two-Lane
Two-Lane
Two-Lane
Two-Lane
Two-Lane
Multi-Undivided
Two-Lane
Multi-Undivided
Two-Lane

Two-Lane

Multi-Divided

4 Lane Freeway
6+ Lane Freeway
Multi-Divided

4 Lane Freeway
6 Lane Freeway
8+ Lane Freeway
Multi-Divided

4 Lane Freeway
6+ Lane Freeway
Multi-Divided

4 Lane Freeway
6 Lane Freeway
8+ Lane Freeway

Multi-Divided

Source'

HSM 13.9.2.1

HSM 13.9.2.1

HSM 13.9.2.1

HSM 13.9.2.2

HSM - 13.6.2.3
HSM - 13.6.2.3
HSM - 13.4.2.5
HSM - 16.5.2.1
HSM - 16.5.2.1
HSM - 16.5.2.1
HSM - 16.5.2.1
HSM - 16.6.2.1
HSM - 16.6.2.1

HSM - 13.5.24
HSM - 13.5.24
HSM - 13.5.24
HSM - 13.5.2.4
HSM - 13.5.24
HSM - 13.5.24
HSM - 13.5.24
HSM - 13.5.2.4
HSM - 13.5.24
HSM - 13.5.24
HSM - 13.5.24
HSM - 13.5.24
HSM - 13.5.24
HSM - 13.5.24
HSM - 13.5.24
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TABLE A4
IDOT Benefit-Cost Analysis Tool Countermeasures List

COUNTERMEASURES

2.2.3.58.2 - Median Treatments - Install Cable Median Barrier (Crash Specific)
2.2.3.84.1 - Median Treatments - Install Cable Median Barrier (All Crashes)

2.2.3.54.2 - Median Treatments - Install Cable Median Barrier (Crash Specific)
2.2.3.85.1 - Median Treatments - Install Cable Median Barrier (All Crashes)

2.2.3.85.2 - Median Treatments - Install Cable Median Barrier (Crash Specific)
2.2.3.89.1 - Median Treatments - Install Cable Median Barrier (All Crashes)

2.2.3.89.2 - Median Treatments - Install Cable Median Barrier (Crash Specific)
2.2.3.510.1 - Median Treatments - Install Cable Median Barrier (All Crashes)

2.2.3.510.2 - Median Treatments - Install Cable Median Barrier (Crash Specific)
2.2.3.511.1 - Median Treatments - Install Cable Median Barrier (All Crashes)

2.2.3.811.2 - Median Treatments - Install Cable Median Barrier (Crash Specific)
2.2.3.512.1 - Median Treatments - Install Cable Median Barrier (All Crashes)

2.2.3.812.2 - Median Treatments - Install Cable Median Barrier (Crash Specific)
2.2.4.S6.1 - Median Treatments - Provide a Raised Median
2.2.4.S2.1 - Median Treatments - Provide a Raised Median
2.2.4.S8.1 - Median Treatments - Provide a Raised Median

2.2.5.88.1 - Median Treatments - Change Width of Existing Median (with Full Access Control)

(
2.2.5.83.2 - Median Treatments - Change Width of Existing Median (with Partial/No Access Control)
2.2.5.59.1 - Median Treatments - Change Width of Existing Median (with Full Access Control)

(

2.2.5.89.2 - Median Treatments - Change Width of Existing Median (with Partial/No Access Control)

2.3 Pavement Marking

2.3.1.51.1 - Pavement Markings - Place Standard Edgeling Markings
2.3.2.S1.1 - Pavement Markings - Raised Reflective Markers
2.3.2.56.1 - Pavement Markings - Raised Reflective Markers
2.3.2.52.1 - Pavement Markings - Raised Reflective Markers

Unit

Miles

Miles

Miles

Miles

Miles

Miles

Miles

Miles

Miles

Miles

Miles

Miles

Miles
Miles
Miles
Miles
Miles
Miles
Miles

Miles

Miles
Miles
Miles
Miles

Service
Life

15

15

15
15

15
15

15
15

15
15

15
15

15
15
15
15
15
15
15
15

~ b

CMF

Varies

0.71

Varies

0.71

Varies

0.71

Varies

0.71

Varies

0.71

Varies

0.71

Varies
0.61
0.88
0.78

2
2

2

Crash Type Affected by Countermeasures

RE, SSD = 0.86, FO = 1.83, HO,SOD, OVT=0.09
All

RE, SSD = 0.86, FO = 1.83, HO,SOD, OVT=0.09
All

RE, SSD = 0.86, FO = 1.83, HO,SOD, OVT=0.09
All

RE, SSD = 0.86, FO = 1.83, HO,SOD, OVT=0.09
All

RE, SSD = 0.86, FO = 1.83, HO,SOD, OVT=0.09
All

RE, SSD = 0.86, FO = 1.83, HO,SOD, OVT=0.09
All

RE, SSD = 0.86, FO = 1.83, HO,SOD, OVT=0.09
All

All

All

HO, SOD

HO, SOD

HO, SOD

HO, SOD

All

NGT
NGT
NGT

Setting
Type

Rural

Rural

Rural

Rural

Rural

Urban

Urban
Urban

Urban
Urban

Urban
Urban

Urban
Urban
Rural
Urban
Rural
Rural
Urban
Urban

Rural
Rural
Urban

Rural

Facility Type

Multi-Divided

4 Lane Freeway

4 Lane Freeway

6+ Lane Freeway

6+ Lane Freeway

Multi-Divided

Multi-Divided

4 Lane Freeway

4 Lane Freeway

6 Lane Freeway

6 Lane Freeway

8+ Lane Freeway

8+ Lane Freeway
Two-Lane
Multi-Undivided
Multi-Undivided
Multi-Divided
Multi-Divided
Multi-Divided
Multi-Divided

Two-Lane
Two-Lane
Two-Lane

Multi-Undivided

Source’

Clearinghouse #1965, #1961,

#1966
HSM - 13.5.24

Clearinghouse #1965, #1961,

#1966
HSM - 13.5.24

Clearinghouse #1965, #1961,

#1966
HSM - 13.5.24

Clearinghouse #1965, #1961,

#1966
HSM - 13.5.24

Clearinghouse #1965, #1961,

#1966
HSM - 13.5.24

Clearinghouse #1965, #1961,

#1966
HSM - 13.5.24

Clearinghouse #1965, #1961,

#1966

HSM - 13.4.2.6
HSM - 13.4.2.6
HSM - 13.4.2.6
HSM - 13.4.2.7
HSM - 13.4.2.7
HSM - 13.4.2.7
HSM - 13.4.2.7

HSM - 13.8.2.2
HSM - 13.8.2.7
HSM - 13.8.2.7
HSM - 13.8.2.7
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TABLE A4
IDOT Benefit-Cost Analysis Tool Countermeasures List

COUNTERMEASURES
2.3.2.88.1 - Pavement Markings - Raised Reflective Markers
2.3.2.54.1 - Pavement Markings - Raised Reflective Markers
2.3.2.88.1 - Pavement Markings - Raised Reflective Markers
2.3.2.85.1 - Pavement Markings - Raised Reflective Markers
2.3.2.59.1 - Pavement Markings - Raised Reflective Markers
2.3.2.510.1 - Pavement Markings - Raised Reflective Markers
2.3.2.511.1 - Pavement Markings - Raised Reflective Markers
2.3.2.S12.1 - Pavement Markings - Raised Reflective Markers
2.3.3.S1.1 - Pavement Markings - Place Wide Edgeline Markings
2.3.4.51.1 - Pavement Markings - Place Centerline Markings
2.3.5.S1.1 - Pavement Markings - Place Edgeline and Centerline Markings
2.3.5.52.1 - Pavement Markings - Place Edgeline and Centerline Markings
2.3.6.S1.1 - Pavement Markings - Install Edgelines, Centerlines and Post Mounted Delineators
2.3.6.52.1 - Pavement Markings - Install Edgelines, Centerlines and Post Mounted Delineators
2.3.6.S6.1 - Pavement Markings - Install Edgelines, Centerlines and Post Mounted Delineators

2.3.6.58.1 - Pavement Markings - Install Edgelines, Centerlines and Post Mounted Delineators

2.4 Railroad Crossing

2.4.1.AL.1 - Railroad Crossings - Automatic Railroad Gates (Crossings w/o Lights and Sounds)
2.4.1.AL.2 - Railroad Crossings - Automatic Railroad Gates (Crossings w/ Lights and Sounds)
2.4.2.AL.1 - Railroad Crossings - Install Signs and Crossbucks

2.4.3.AL.1 - Railroad Crossings - Flashing Lights

2.4.4 AL.1 - Railroad Crossings - Flashing Beacons

2.4.5.AL.1 - Railroad Crossings - Warning Bells

2.4.6.AL.1 - Railroad Crossings - Install Flashing Lights and Sound Signals

2.4.7.AL.1 - Railroad Crossings - Pavement Markings

2.4.8.AL.1 - Railroad Crossings - Warning Signs - Standard

2.4.9.AL.1 - Railroad Crossings - Warning Signs - Special

2.4.10.AL.1 - Railroad Crossings - Delineators

2.4.11.AL.1 - Railroad Crossings - Safety Lighting

Unit
Miles
Miles
Miles
Miles
Miles
Miles
Miles
Miles
Miles
Miles
Miles
Miles
Miles
Miles
Miles

Miles

Miles
Miles
Miles
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Miles
Unit Qnty
Unit Qnty
Miles

Unit Qnty

Service
Life

E T T s . T

—_

15
15
15
15
15
15
15

15

CMF

1.05
0.99
0.76
0.76
0.55
0.55
0.55
0.55

0.33
0.55
0.75
0.40
0.40
0.50
0.50
0.70
0.60
0.60
0.60
0.50

Crash Type Affected by Countermeasures

NGT
NGT
NGT
NGT
NGT
NGT
NGT
NGT
All
All
All
All
All
All
All
All

TR, FO, RE, OVT
TR, FO, RE, OVT
TR, FO, RE, OVT
TR,FO,RE,OVT
TR,FO,RE,OVT
TR

TR, FO, RE, OVT
TR,RE,FO,OVT
TR,FO,RE,OVT
TR,FO,RE,OVT
TR,FO,OVT
TR,FO,RE,OVT

Setting
Type

Urban
Rural
Rural
Rural
Urban
Urban
Urban
Urban
Rural
Rural
Rural
Rural
Rural
Rural
Urban
Urban

All
All
All
All
All
All
All
All
All
All
All
All

Facility Type
Multi-Undivided
4 Lane Freeway
Multi-Divided
6+ Lane Freeway
Multi-Divided
4 Lane Freeway
6 Lane Freeway
8+ Lane Freeway
Two-Lane
Two-Lane
Two-Lane
Multi-Undivided
Two-Lane
Multi-Undivided
Two-Lane

Multi-Undivided

All
All
All
All
All
All
All
All
All
All
All
All

Source'
HSM - 13.8.2.7
HSM - 13.8.2.7
HSM - 13.8.2.7
HSM - 13.8.2.7
HSM - 13.8.2.7
HSM - 13.8.2.7
HSM - 13.8.2.7
HSM - 13.8.2.7
HSM - 13.8.2.3
HSM - 13.8.2.4
HSM - 13.8.2.5
HSM - 13.8.2.5
HSM - 13.8.2.6
HSM - 13.8.2.6
HSM - 13.8.2.6
HSM - 13.8.2.6

HSM - 16.3.2.2

HSM - 16.3.2.2

Clearinghouse #481
Historic IDOT CMF
Historic IDOT CMF
Historic IDOT CMF
HSM - 16.3.2.1

Historic IDOT CMF
Historic IDOT CMF
Historic IDOT CMF
Historic IDOT CMF
Historic IDOT CMF
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TABLE A4
IDOT Benefit-Cost Analysis Tool Countermeasures List

COUNTERMEASURES
2.4.12.AL.1 - Railroad Crossings - Resurfacing
2.4.13.AL.1 - Railroad Crossings - Grade Separation

2.5 Bridge
2.5.1.AL.1 - Bridge - General Repair

2.5.2.AL.1 - Bridge - Resurface

2.5.3.AL.1 - Bridge - De-Slick

2.5.4.AL.1 - Bridge - Grooving

2.5.5.AL.1 - Bridge - Frost/Ice Detectors - Sign
2.5.6.AL.1 - Bridge - Frost/Ice Detectors - Radio
2.5.7.AL.1 - Bridge - Guardrail

2.5.8.AL.1 - Bridge - Separation between Pedestrians/Traffic
2.5.9.AL.1 - Bridge - Safety Lighting

2.5.10.S1.1 - Bridge - Delineators

2.5.11.AL.1 - Bridge - Impact Attenuators
2.5.12.AL.1 - Bridge - Reconstruction

2.6 Curves

2.6.1.51.1 - Curves - Improve Superelevation on Curve

2.6.2.AL.1 - Curves - Daylighting

2.6.3.AL.1 - Curves - De-Slick (formerly known as skidproofing)

2.6.4.AL.1 - Curves - Guardrail

2.6.5.AL.1 - Curves - Install Advanced Curve Speed/Warning Sign

2.6.6.S1.1 - Curves - Install Post Mounted Delineators

2.6.7.51.1 - Curves - Install Chevron Signs on Horizontal Curves

2.6.8.S1.1 - Curves - Place Edgeline and Directional Pavement Markings on Horizontal Curves
2.6.9.81.1 - Curves - Modify Horizontal Curve Radius and Length w/ Spiral Transitions
2.6.9.51.2 - Curves - Modify Horizontal Curve Radius and Length w/o Spiral Transitions
2.6.10.S8.1 - Curves - Increase Horizontal Curvature by One Degree

2.6.10.S8.2 - Curves - Decrease Horizontal Curvature by One Degree

2.7 Roadside Safety

Unit
Miles
Unit Qnty

Miles
Miles
Miles
Miles
Unit Qnty
Unit Qnty
Miles
Miles
Unit Qnty
Miles
Unit Qnty
Miles

Miles
Miles
Miles
Miles
Unit Qnty
Unit Qnty
Unit Qnty
Miles
Miles
Miles
Miles

Miles

Service
Life

10
20

10
15

10
10
10
15
15

20

15
15

10

15
15
15
15

CMF

0.75
0.00

0.85
0.85
0.43
0.50
0.75
0.75
0.85
0.10
0.50
1.04
0.31
0.50

0.70
0.43
0.53
0.87
1.04
0.84
0.81

1.06
0.94

Crash Type Affected by Countermeasures
TR,FO,RE,OVT
All

PKV, HO,SOD,SSD,FO,0OVT
FO,HO,SOD,SSD,0OVT

WP

WP

FO,HO,SOD,SSD,0OVT

PKV, HO,SOD,SSD,FO,0OVT
FO,OVT

PD,PDC

NGT

All

FO

FO,HO,SOD,SSD,OVT

All
OVT,FO,HO,SSD,SOD
WP
FO,OVT
All

All

All

FO, OVT
All

All

FO, OVT
FO, OVT

Setting
Type

All
All

All
All
All
All
All
All
All
All
All
Rural
All
All

Rural
All

All

All

All
Rural
Rural
Rural
Rural
Rural
Urban
Urban

Facility Type
All
All

All
All
All
All
All
All
All
All
All
Two-Lane
All
All

Two-Lane

All

All

All

All

Two-Lane
Two-Lane
Two-Lane
Two-Lane
Two-Lane
Multi-Undivided
Multi-Undivided

Source’
Historic IDOT CMF
Historic IDOT CMF

Historic IDOT CMF
Historic IDOT CMF
Clearinghouse #2266
Clearinghouse #2468
Historic IDOT CMF
Historic IDOT CMF
Historic IDOT CMF
Clearinghouse #1803
Historic IDOT CMF
HSM - 13.8.2.1

HSM - 13.5.2.5
Historic IDOT CMF

HSM - 13.6.2.2
Historic IDOT CMF
Clearinghouse #2266
Clearinghouse #38
HSM - 13.7.2.1

HSM - 13.8.2.1
Clearing House #2438
Clearing House #91
HSM - 13.6.2.1

HSM - 13.6.2.1
Clearinghouse #59
Clearinghouse #59
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TABLE A4
IDOT Benefit-Cost Analysis Tool Countermeasures List

Service Setting

COUNTERMEASURES Unit Life CMF Crash Type Affected by Countermeasures Type Facility Type Source'
2.7.1.AL.1 - Roadside Safety - General/Fixed Obstacle Removal Unit Qnty 20 0.62 All All All Clearinghouse #1044
2.7.2.AL.1 - Roadside Safety - Guardrail Miles 10 0.53 FO,OVT All All Clearinghouse #38
2.7.3.51.1 - Roadside Safety - Flatten Sideslopes Miles 15 2 All Rural Two-Lane HSM - 13.5.2.1
2.7.3.82.1 - Roadside Safety - Flatten Sideslopes Miles 15 2 All Rural Multi-Undivided HSM - 13.5.2.1
2.7.3.58.1 - Roadside Safety - Flatten Sideslopes Miles 15 2 All Rural Multi-Divided HSM - 13.5.2.1
2.7.3.84.1 - Roadside Safety - Flatten Sideslopes Miles 15 2 All Rural 4 Lane Freeway HSM - 13.5.2.1
2.7.3.55.1 - Roadside Safety - Flatten Sideslopes Miles 15 2 All Rural 6+ Lane Freeway HSM - 13.5.2.1
2.7.3.86.1 - Roadside Safety - Flatten Sideslopes Miles 15 2 All Urban Two-Lane HSM - 13.5.2.1
2.7.3.88.1 - Roadside Safety - Flatten Sideslopes Miles 15 2 All Urban Multi-Undivided HSM - 13.5.2.1
2.7.3.59.1 - Roadside Safety - Flatten Sideslopes Miles 15 2 All Urban Multi-Divided HSM - 13.5.2.1
2.7.3.810.1 - Roadside Safety - Flatten Sideslopes Miles 15 2 All Urban 4 Lane Freeway HSM - 13.5.2.1
2.7.3.511.1 - Roadside Safety - Flatten Sideslopes Miles 15 2 All Urban 6 Lane Freeway HSM - 13.5.2.1
2.7.3.812.1 - Roadside Safety - Flatten Sideslopes Miles 15 2 All Urban 8+ Lane Freeway HSM - 13.5.2.1
2.7.4.SR.1 - Roadside Safety - Increase Distance to Roadside Features Miles 15 2 All Rural All HSM -13.5.2.2
2.7.5.AL.1 - Roadside Safety - Change Road Barrier Along Embankment to Less Rigid Type Miles 15 0.68 FO, OVT All All HSM - 13.5.2.3
2.7.6.AL.1 - Roadside Safety - Impact Attenuators Unit Qnty 3 0.31 FO All All HSM-13.5.2.5
2.7.7.S1.1 - Roadside Safety - Reduce Roadside Hazard Rating Miles 15 2 All Rural Two-Lane HSM - 13.5.2.6
2.7.8.56.1 - Roadside Safety - Prohibit On-Street Parking Miles 15 0.78 All Urban Two-Lane HSM - 13.11.2.1
2.7.8.87.1 - Roadside Safety - Prohibit On-Street Parking Miles 15 0.78 All Urban One-way HSM - 13.11.2.1
2.7.9.86.1 - Roadside Safety - Convert Free to Regulated On-Street Parking Miles 15 0.94 All Urban Two-Lane HSM -13.11.2.2
2.7.9.57.1 - Roadside Safety - Convert Free to Regulated On-Street Parking Miles 15 0.94 All Urban One-way HSM -13.11.2.2
2.7.10.S6.1 - Roadside Safety - Implement Time-Limited On-Street Parking Restrictions Miles 15 0.89 All Urban Two-Lane HSM - 13.11.2.3
2.7.10.S7.1 - Roadside Safety - Implement Time-Limited On-Street Parking Restrictions Miles 15 0.89 All Urban One-way HSM-13.11.2.3
2.7.11.56.1 - Roadside Safety - Convert Angle Parking to Parallel Parking (Residential) Miles 15 2 All Urban Two-Lane HSM - 13.11.2.4
2.7.11.57.1 - Roadside Safety - Convert Angle Parking to Parallel Parking (Residential) Miles 15 2 All Urban One-way HSM -13.11.2.4
2.7.11.88.1 - Roadside Safety - Convert Angle Parking to Parallel Parking (Residential) Miles 15 2 All Urban Multi-Undivided HSM - 13.11.2.4
2.7.11.59.1 - Roadside Safety - Convert Angle Parking to Parallel Parking (Residential) Miles 15 2 All Urban Multi-Divided HSM -13.11.2.4
2.7.11.56.1 - Roadside Safety - Convert Angle Parking to Parallel Parking (Commercial/Industrial) Miles 15 2 All Urban Two-Lane HSM - 13.11.24
2.7.11.57.1 - Roadside Safety - Convert Angle Parking to Parallel Parking (Commercial/Industrial) Miles 15 2 All Urban One-way HSM -13.11.2.4
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TABLE A4
IDOT Benefit-Cost Analysis Tool Countermeasures List

COUNTERMEASURES

2.7.11.58.1 - Roadside Safety - Convert Angle Parking to Parallel Parking (Commercial/Industrial)
2.7.11.59.1 - Roadside Safety - Convert Angle Parking to Parallel Parking (Commercial/Industrial)

2.7.12.AL.1 - Roadside Safety - Provide Lighting
2.7.13.AL.1 - Roadside Safety - Glare Shields
2.7.14.AL.1 - Roadside Safety - Install Snow Fencing

2.8 Other

2.8.1.AL.1 - Other - Turnouts (Mailbox or other)

2.8.2.510.1 - Other - Install Changeable Crash Ahead Warning Signs
2.8.2.811.1 - Other - Install Changeable Crash Ahead Warning Signs
2.8.2.512.1 - Other - Install Changeable Crash Ahead Warning Signs
2.8.2.510.1 - Other - Install Changeable "Queue Ahead" Warning Signs
2.8.2.S11.1 - Other - Install Changeable "Queue Ahead" Warning Signs
2.8.2.512.1 - Other - Install Changeable "Queue Ahead" Warning Signs
2.8.3.xx.1 - Other - Install Speed Humps

2.8.3.51.1 - Other - Modify Access Point Density

2.8.3.86.1 - Other - Modify Access Point Density

2.8.3.57.1 - Other - Modify Access Point Density

2.8.3.88.1 - Other - Modify Access Point Density

2.8.4.AL.1 - Other - Implement Faster Response Times for Winter Maintenance
2.8.5.AL.1 - Other - Install Automated Speed Enforcement

2.8.6.AL.1 - Other - Install Changeable Speed Warning Signs
2.8.7.S14.1 - Other - Implement Area-wide Traffic Calming

2.8.8.54.1 - Other - Modify Work Zone Duration

2.8.8.55.1 - Other - Modify Work Zone Duration

2.8.8.510.1 - Other - Modify Work Zone Duration

2.8.8.511.1 - Other - Modify Work Zone Duration

2.8.8.512.1 - Other - Modify Work Zone Duration

2.8.9.54.1 - Other - Modify Work Zone Length

2.8.9.85.1 - Other - Modify Work Zone Length

Unit
Miles
Miles
Miles
Miles

Miles

Miles

Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Miles

Miles

Miles

Miles

Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty
Unit Qnty

Service
Life

15
15
15
10
10

15
15
15
15
15
15
15
10
15
15
15
15
15
15
15
15

CMF

0.72
0.85
0.92

0.50
0.56
0.56
0.56
0.84
0.84
0.84
0.60

0.89
0.83
0.54
0.89

Crash Type Affected by Countermeasures

All

All

NGT
SSD,AG,FO,0OVT
All

Entering or exiting vehicles from shoulder area

All
All
All
RE
RE
RE
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All

Setting
Type

Urban
Urban
All
All
All

All
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Rural
Urban
Urban
Urban
All

All

All
Urban
Rural
Rural
Urban
Urban
Urban
Rural

Rural

Facility Type
Multi-Undivided
Multi-Divided
All
All
All

All

4 Lane Freeway
6 Lane Freeway
8+ Lane Freeway
4 Lane Freeway
6 Lane Freeway
8+ Lane Freeway
Local Segment
Two-Lane
Two-Lane
One-Way
Multi-Undivided
All

All

All

Local Segment

4 Lane Freeway
6+ Lane Freeway
4 Lane Freeway
6 Lane Freeway
8+ Lane Freeway
4 Lane Freeway

6+ Lane Freeway

Source'
HSM-13.11.24
HSM-13.11.2.4
HSM - 13.13.2.1
Historic IDOT CMF

Clearinghouse #190

Historic IDOT CMF
HSM - 13.7.2.2
HSM - 13.7.2.2
HSM - 13.7.2.2
HSM - 13.7.2.3
HSM - 13.7.2.3
HSM - 13.7.2.3
HSM - 13.10.2.1
HSM - 13.14.2.1
HSM - 13.14.2.1
HSM - 13.14.2.1
HSM - 13.14.2.1
HSM - 13.15.2.1
HSM-17.5.2.1
HSM - 13.7.2.1

Clearingshouse #586

HSM - 16.4.2.1
HSM - 16.4.2.1
HSM - 16.4.2.1
HSM - 16.4.2.1
HSM - 16.4.2.1
HSM - 16.4.2.1
HSM - 16.4.2.1
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TABLE A4
IDOT Benefit-Cost Analysis Tool Countermeasures List

Service
COUNTERMEASURES Unit Life CMF
2.8.9.510.1 - Other - Modify Work Zone Length Unit Qnty 1 2
2.8.9.S11.1 - Other - Modify Work Zone Length Unit Qnty 1 2
2.8.9.S12.1 - Other - Modify Work Zone Length Unit Qnty 1 2

Crash Type Affected by Countermeasures
All
All
All

Setting
Type

Urban
Urban
Urban

Facility Type
4 Lane Freeway
6 Lane Freeway

8+ Lane Freeway

Source'
HSM - 16.4.2.1
HSM - 16.4.2.1
HSM - 16.4.2.1

Notes:
HSM = Highway Safety Manual 1** Edition

'Clearinghouse #xxxx refers to the unique CMF ID referenced on the FHWA Clearinghouse Website, http:/www.cmfclearinghouse.org/

2CMF value is represented by a function or a table and is dependent on additional data.
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